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Power from Producer Gas. dioxide to escape unchanged 
holder—the reversal lve is auton | 
nasi moved and air is blown » the cx 
During the past two or three years | yeccel the whole ow being changed ‘ 
Nave Nad t make tests and inspections o the accumulated eat n th pre sly P 
gas producer plant and means otf utili blown vessel now serving to break up and mip \ 
ing similar gases. One such plant whicl 6x the hydrocarbot oe a CO 
came under my notice was a duplex gas jnto CO in this way bituminous coals 
prodacer designed by Mr. B. H. Thwaite can he converted into clean cas suitable “eae oe No. 4 
. Specianly lor use with bitun weber luels for gas engines. While in Sco ; ’ Coke Con . : © 
Che difficulty with bituminous tuel is that yjme after this I met Mr. Arthur Porritt Coke and ( 
a | Ke Slack 
in its destruction quantities of tar are oj Birstal, a manufacturer with scientific Carbor ieee Ve ao a. 
produced and the gas is rendered unfit and advanced ideas on combustiot1 and Cart , noxide 
for use in gas engines. In the duplex type power production. He was then weig CO 27.4 22.6 1 
of pr duce T the re are two producer ves ng up the idea ant employing P - . «" H z 4 S v ; 
sels lined with fire brick and connected at throwing out steam. and we talked over aaa a oe Peds “ 
the top only. Each vessel can be blown the matter together. Shortly after M1 ae tae os 
at the base, and from the base of eac! Porritt had the new gas pliant put in at Per cent 
there 1s a pipe which leads of the gas to his works at Birstal in Yorkshire. It is istible 2.2 1.6 i 
a holdet \ valve is so arranged that by Jajq out specially with a view to util 
a single movement the direction of ai he iwhon dioxide only measure ' 
entry and gas removal is reversed, at one / bs per cent whic not a lare 
time air entering vessel .4 and gas depart 250 and the total combustible e ly 
ing from vessel B, at another the oppo is 36.3 per cent., which i ery good for 
site being the case Coal is fed to the top 200 pl lucer ¢ When worku with mixed 
of each vessel and there is a basket grate ' Oke nd coal the ¢ po 
to each, the bottom being simply a water 150 tail , ) ner cet 
hearth into which the basket projects and J onstituent e mean pre t 
all ash and clinker gradually makes it L100 nd tol ! n the first eV 70.4 
| way and can be ed out from undet ¢ ; . 
Water sea the s¢ Deng tie deepe . PF =() pr , 
than the blast pressure water gag \s — — \ \ 
suming bot essels ! ie ——— — —_ 7 401 ‘ 1 p 
descent fuel with green « t the top : anes a ee » 
the mode of actio1 . ; follows \ir is Fig. 3 : oO ran.srvutes 
pr Lae ob ae DIAGRAM FROM GAS ENGINE USING ; 
blown by a fan into the base of «1 and en PRODUCER GAS - Pa 4A \\ 
ters at the grate basket, burning away thi \ \ Ci) 
incandescent carb: rb dioxide y possible he One | 
the ug eating up t \ ntents oOsses Q eng t t of t t 
nd drt ge off the g es e gre¢ lacket Vit 1 \ ( vas eng 
al at the top. The bined gases then ot yet bee ( ul \ ( t 
pass by the tal top jum Mr. Porritt rks a good d , 40 
nto vesse 1 pas vard I 12] aol re ring t ter erly | ‘ I t 
the brightly ineandes ’ ir supplies st m the boiler, the 2% 
passage e hydro ire sp Ip ( hi engine ¢ det “+ mre | tre 
\ fl ed S pe inent cli vases, thie \ t wate! ind t « ce the oO t | pre 
matters also are gasefied and the carbo cause is wiped out ( ‘ Fig the 
dioxide (CO) iKes pas cond ato In gas generators about 0 p ent. ¢ t bh t 
( carbo1 d passes Off witl the oth the total calorific capacity of the fu hie t ) 
gases as carbon monoxide or CO \iter lost in the sensible heat of the gas pro taken at 100 nd of this 19 per ce 
this has gone on for some time vessel B duced Mr. Porritt makes use of this used in gas production, but of tl iQ pet 
will become cold and vessel «1 will be waste heat, and so wipes out this loss also cent. there 9 per cent. returned by t 
come brilliantly hot, for the latter is in a He uses some of it in drying-stoves and regenerator, so that the heat rea ised 
state of active combustion, whereas the the remainder he uses in a surface cooler in gaseficatior nd lost bv radiation 


former is undoing the combustion which — or rather heater, which heats the air blast) only to per cent., and the gas plant | 
took place in the first blown vessel. of the gas producer and thus acts as a re therefore a go per cent. heat efticiency 


Before too much cooling has occurred generator, returning the otherwise waste \bout 18% per cent. of heat is converted 
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e heat to the producer and t:.ereby making into work, which corresponds with 22.8 


for this would allow too much of t 
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per cent. of the heat value of the gas de- 
livered to the engine. No less than 44% 
per cent. of the heat value of the fuel goes 
into the water jacket. The wisdom of 
using this in the dye vats is obvious, and 
we may learn how the economy of a 
power plant may be modified by the con- 
ditions of the manufacture carried on. I 
have often thought that there must be a 
thousand places where water is heated, 
for manufacturing purposes, by steam di- 
rect from boilers, when it would be better 
to work the main driving engines non- 
condensing. Condensing is often a mere 
craze for saving I5 per cent. of fuel and 
throwing away 50 per cent. for want of 
the heat in the exhaust steam which would 
be better employed in vat heating than 
in heating a canal or a pond. In this gas 
power plant at Birstal and in many other 
sases there is ample demand for that por- 
tion of the fuel heat which is not con- 
verted into work, and some idea of the 
cheapness of this form of power may be 
had from Mr. Porritt’s own statement that 
on a week’s test for 70 to 80 horse-power 
the consumption of coke is 112 pounds 
per each working hour and this con- 
sumption covers a Sunday and the night 
loss. He estimates that the fuel per horse 
power per hour is only 1 1-3 pound, for 
which he has no tisk of a boiler ex 
plosion and the skill to work a gas pro 
ducer is very limited. 

When tested by Mr. Horace Allen at 
an indicated horse-power of 101.2 the 
hourly gas consumption was 9,870 cubic 
feet, or 97.5 feet per indicated horse-power 
hour, corresponding with 12,090 ther 
mal units. The fuel consumption of I 1-3 
pound per horse-power working hour 
covers not only the power demand, but 
also the heat for the dye vats, as ex- 
plained, and the heat of the drying stoves. 
ven at its worst, throwing away all the 
jacket heat, a gas engine is a much more 
efficient heat engine than a steam engine. 
By means of the gas producer it is able 
to utilize fuel of a very low quality. Com 
mon gas coke, dirty slack coal, peat and 
almost any combustible, especially if 
mixed suitably, will all produce gas fit 
for a gas engine. Some amount of water 
is desirable in a gas producer, and this is 
picked up by the heated air blast from 
the water hearth, whence also steam 
rises from the cons.ant quenching of 
the ask and clinker. In some forms of 
gas producer the air supply is blown in 
by a jet of steam and the gas produced 
contains a good deal of hydrogen from 
the decomposition of the steam. This 
system, however, is also apt to give a 
considerable percentage of carbon di- 
oxide (CO.) on account of the carbon 
in, the producer becoming too cold to 
convert the CO. into monoxide, CO, 
for the decomposition of steam is a proc- 
ess which demands considerable heat ab- 
sorption. The steam jet also demands 
the use of a steam boiler, and at once one 
of the great advantages of the gas en- 
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gine is lost, for gas engines are best with- 
out a steam boiler. In the gas plant at 
3irstal, a fan supplies the air blast and 
drives the air through a tubular heater 
through which the newly made hot gas 
is also carried; hence the return of nearly 
half the heat employed in gas making or 
lost by radiation. Compared with the 
jacket absorption of nearly 45 per cent. 
the heat thrown away in the exhaust is 
of small importance. It amounts to barely 
so much as is converted into work. When 
we look at the great loss by the jacket we 
perceive the reason why a gas engine 
should run so as to quickly reduce the 
temperature of the explosive charge 
after explosion has occurred. If the 
engine ran more slowly the’ water 
jacket would have time to absorb more 





Heat used in Fe = Net Heat Loss 10 
Gasefication bed 
and Radiation Heat Returned by 
Reygencrator 9 
Heat Converted 
Dee 
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Heat value of 
gas 81 per ct, 
plus 9 per ct. 
Heat Rejected recovered in 
in Jacket Water 14.5 regenerator 
ne 90 per ct. effi 
at.5 ciency of 
Available for plant 
dyeing 
Heat Rejected 
in Exhaust 18 1s 
ivailable for 
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DIAGRAM SHOWING HEAT APPROPRIA- 
TION OF GAS PRODUCER AND ENGINE. 


heat before the fall of temperature took 
place, and the proportion of heat con- 
verted into work would be less and there 
would probably be more heat rejected at 
the exhaust. There are two reasons why 
a cylinder must be cooled. One is that it 
would become too hot to work—the piston 
would seize; another is that the cylinder 
would become so hot as to cause prema- 
ture explosions. In some forms of oil 
engine a part of the cylinder is made 
without a jacket and becomes bright red 
by the repeated explosions, and is so ar 
ranged as to ignite the oil vapour, but a 
special arrangement is needed for this, 
the combustible vapor in the red hot part 
of the cylinder being, of course, unable 
to burn until air is mixed with it, and air 
only gets access to the vapor through a 
narrow bottle neck when forced in dur- 
ing a compression stroke of the engine 
Even with the absorption of heat in 
vaporizing a liquid, and the very con- 
siderable radiation from the red hot ex- 
plosion chamber it is still found neces- 
sary to use a water jacket on the work- 
ing part of the oil engine cylinder. 

It seems very certain that the gas en- 
gine is destined, in conjunction with the 
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gas producer, to play a large part in 
future motive power production. We 
need not shut our eyes to the manifold 
disadvantages of gas engines to be as- 
sured of this. Indeed, if we recognize 
these disadvantages the more we must 
admit how much the gas engine has al 
ready overcome and what a field there is 
for its improvement. The obvious best 
employment for a gas engine is the manu- 
facture of electric current from cheap 
sources of fuel. Seeing that producer gas 
is of very much less calorific power per 
cubic foot than ordinary illuminating gas, 
it follows that more of the gas must be 
used to produce an equal power, and a 
gas engine requires certain modifications 
for such gas, two of which are an increase 
in the size of the gas admission valve and 
a decrease in that of the air admission. 
But the power generated is about equal. 
The compression also may with advan 
tage be greater when producer gas is em 
ployed. Young engineers would do well 


to post themselves on the action of the 


gas engine 

In the case of Mr. Porritt’s plant a 
modification of the producer above de- 
scribed is employed. There is no rever- 
sal of the flow of gas and air, but the gas 
formed in the first vessel is ignited be- 
tween the two vessels by a secondary sup 
ply of air, and produces incandescence of 
the second vessel in which it again ab- 
sorbs further carbon and passes away 
finally as carbon monoxide. In design- 
ing gas producers we have to remember 
that one pound of carbon burned to mon- 
oxide only sets free 4,400 units of heat, 
whereas if burned to dioxide it produces 
14,500 units, the second oxidation thus 
producing an additional amount of heat 
14,500 — 4,400 — 10,100. This raises an 
interesting question. Why should the use 
of the second atom of oxygen produce 
5.700 units more than the use of the first 
atom? The answer to this is that the 
latent heat of vaporizing solid carbon is 
iS 5,700 units per pound. In raising water 
from a solid to a liquid state about 142 
heat units disappear and a further 966 
units disappear in revaporizing it. The 
latent heat from solid to gas is thus about 
1,108 units. Carbon thus absorbs or ren- 
ders latent fully five times as much heat 
as does the vaporizing of ice. Just as ice 
will pass directly into vapor without the 
intermediate stage of liquefaction, so car- 
bon passes from the solid to the gaseous 
state without being liquified. \ctual 
liquid or gaseous carbon does not occur; 
we only know carbon as a solid, but we 
are free to assume its other forms. Car- 
bon is in a sense liquid in the form of bi- 
sulphide and gaseous as oxide or dioxide, 
and we are at liberty in comparing the 
heat output of formation of the two 
oxides to attribute the difference to the 
latent heat of gasefaction. We know that 
gasefication demands heat to disappear as 
such: we see the difference of heat out- 
put of the two oxidations, and this is one 
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of the reasonings we may claim to be 


allowed to make, though it is by no means 


always safe or desirable to draw conclu- 


sions without very direct experimental 


proof 


AAA 


rhe tollowing method of removing d 


posits in steam boilers is recommended 


by M. Savreux, a French engineer: Rak« 
out the fire and let out the water only in 
replacing each such 


small quantities, 


by cold water, so as to keep the 

When quite cold let all the 
\ great deal of the 
and the 


readily re 


quantity 
boiler filled 
water suddenly out 
deposit will come away with it, 


remainder can be rather 


moved by scraping and brushing. but 
the cleaners have to be quick about it, 
ior the deposit soon hardens and again 
sticks to the iron 


A AA 

rhe National Cash Register Company, 

1 Dayton, Ohio, was represented at the 
recent meeting of the American Park and 
Association 


Outdoor Improvement 


rroi. &. L 


by 


Shuey, who read an inter 


esting paper giving an account of what 


had been accomplished by his company 


in the direction of beautifying the section 
of the city in which the factory is located 


1 


the « mploye S live 


AAA 


and many ot 


\ cruiser named the Fourth of July 
recently launched at the Walker Yard oi 
the the 
herself the 


e to formally baptize her 


Armstrongs, on yne, started 


and got into water before 


anyone was ab] 








She is said to be still for sale and her 
manifest destiny would seem to be the 
K 
\ L 
{ 
| 
American navy. She is a sister ship of 
the Takasago, which British critics have 


declared to be better than any British 


cruiser of the same displacement. 
AAA 
\luminum horseshoes have been or 


dered for the Russian cavalry. They have 


had an extensive trial, one aluminum 


shoe and three of the 


ordinary type to 
with satisfactory results. The 
] 


1d 
besides being lignter, 


each he Tse, 


aluminum shoe, 


wears less rapidly and is less 


mud and moisture 
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S is ond, and the holder that 
A New Pantagraph. d the holder that cat 
ries crews ¢ ‘ e end of the rock 
BY A. H. CLEAVES ing bar rod like a nut having a ring or 
The pantagraph illustrated in the fol- check nut to secur when the diamond 
lowing cuts was invented and designed is set right This rocking frame R has 
by Mr. Myron A. Lathey, with the attached to it a bent rod which passes 
Western Bank Note Company of Chi- under a 7 shaped rod shown in different 
cago The kind of work done with this views and marked QO. This rod O is bent 
A | 
i 
ad 
A 
r Y) 
b )X xX B ’ M 
SSS 
_——E Cc 
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SIDE ELEVATION OF PANTAGRAPH 


instrument is used by all bank note com 
panies on currency, bonds, stock certifi- 
cates, etc., to help prevent counterfeiting; 

' 
anical 


the 


and it is not a mere toy or mecl 


novelty, but 


Western 


securities 


iS im practical use at 


Note 


listed in 


Bank Company's place on 


New York, 


London 


and Paris 
Referring to Fig. 1 ! is the tracing 
point which is moved on the model or 


j ‘ 


design to be reduced or enlarged, and S, 


point that does the marking 


in the wax on the plate that 


This point 
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ior a handle and passes through a slot 
n the bra ( dis held when at rest 
at the upper end of this slot by the spring 
Phe QO pressing on the bar or 
d 7 keeps the point of S up from the 
vork wl n use, and when Q is 
ted S di | down and is held to the 
vork by y 
It will be se re readily by looking 
at Fig. 3 that the action of QO upon T is 
such that whateve direction the slides 
move e€ point ) always lifted uni 
formly il Important teature, tor il a 
pressure ide near the frame 
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R the diamond point might be lifted high 
break 
vs of tapped 


and dropped suddenly enough to 


it In Fig. 3, ro 


the plate F, 
holes are provided for fastening work to 


at Il’, Fig. 1, a 


s shown and omitted else- 


and fragment 


tie same, 
ola stop piece 


where; and this is tor keeping the parts 


from running out of the grooves, which 


do quickly if the machine gets a 
ft level 
noticed that the slide J/ with 


right angles to the 


It may be 


our rollers runs at 


slide N with the same number, while their 


iwccompanying boxes / i: run in opposite 


ways, the two styles of carriages, those 


in the and the three rollers 


PTOOVeS 
kind, complementing each other and 
bal the 


balancing difference in friction 


any 
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A to S in 
the proportion of the work to 


changing the relation of move- 
ment, or 
the copy The piece / is raised, lowered 
and fastened by the two nuts / /, the hole 
in J the 
When in the right place the rod P is held 


the centerpiece of 


being size of screw F/ outside 
by the set screw in J, 
the joint. 


The frame Z, 


Al, has a slot and binding screw at the top 


which carries the point 


for fastening .J, and a guide screw on the 


Iront A to keep the 


entering a 


groove in 
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made just what was wanted in the uni- 
versal joints, ete. 
While the ball-bearing work may not 


be scientifically correct it gives admirable 


results, 

This tool was made by the Chicago 
Manufacturing & Optical Company, 
and Mr. Lathey sends a sample of its 


work to the editor of the **Machinist.” 


To the above the inventor of the 


Mr. adds 


regarding the principles upon which the 


ma 


chine, Lathes the following 
machine is based: 

The principal requirements in the pan- 
tagraph described Dy \Ir Cleaves ar 
to move very freely and reproduce a copy 
reduced and without distortion. The 


requirement is obtained by 
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that may exist. Two of the rollers in the 
sets of four have an adjustable bar, being 
brought to position by the screws D D, 


the X X, the 


being provided with oblong slots 


and fastened with 
bar C 


~for the latter. 


screws 


The boxes EF are furnished 
with three rollers, two guided in an open 
groove and one running on the plane 
surface, 
The upright screw H carries the arm 
which holds the universal joint O for 





























Fig. 2 
latter from turning. Two dimensions, 21 
inches and 2234 inches are given to show 


the scale of the work. are 


4 and 5 
two views of the rollers used, with exact 


Figs. 
sizes in figures. The two angle bearings 
were ground, and I think all the bearings 
The lower angle is screwed 
tightly to the stud and the latter to the 
plate C, and the rest of the parts then 
assembled and adjusted. 


hardened. 


Fig. 6, a plain screw and check nut, 
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slides move between and on ball-bearing 
rollers, the second by having them move 
in parallel planes, and is proved by 


AA. VEL: HE 


number) of straight lines are 


Euclid, two (or any 
intersected 
by three parallel planes their correspond- 
ing segments are proportional. In Fig. 


i of A. 
responds to plane \/, Fig. 8, slide N to 


H. Cleaves’ article, slide \/ cor- 


plane N, and the fulcrum O to plane O, 
the bar P 


in different positions to the 
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straight lines 1 BC DE ! In most which is the one thing required in the shaft, with wheels upon it w 
reducing instruments there are several present case, is almost impossible In come just gh enoug! 
bars and movable joints which have to ie «describe pa graph the copying drivers 
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\t the Springfield shops of the Wabas! SAMPLE OF THE WOR F 
; Fig. 8 vay they r Ve-s 1 } ( \\ 
GEOMETRIC FIGURE ILLUSTRATING | ( 
PRINCIPLE OF PANTAGRAPH e ene tae 
be moved ¢ e ot the - 
ing 1s changed Ce e not id ed , 
witl abs« lute precis ‘ trac o 
be listorted he « py v nd ti nye = 
pomts must ils { ) Ce 1 
position Phe pantagraph described has I | 
but one bat d T vable joi1 a) FE 
they, the erore r oO hing to be ( 
usted to d wl ‘ ] sition thev 
n the tracing \ De an exact rep duc 
tion of the copy \n advant cl ed 
for some pantagraphs is that severa 
erent torms ¢ be de om one <« Dv j 7 
Phese h We ¢ simply d sto S | 
d easy t i \ ¢ precis \ Pe — > 
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Chambers on Long Suction 
Pipes for Steam Pumps. 


Air 


We received the following let- 
ter: We are changing the suction pipe on 
a ‘Hooker’ pump having 12-inch stroke, 
6-inch The 


new pipe is to be 6 inches in diameter, 


have 


diameter water cylinder 
2,100 feet long, with a lift of about 8 feet, 
the pipe running nearly level until within 
Having had little 
pipes we 


100 feet of the pump 
long 


experience with suction 





K 


25 Threads St 







y 


Fig. 4 








DETAILS OF PANTAGRAPH 


are inclined to doubt the practicability of 
the scheme, and would like to know if 
an air chamber on the suction pipe near 


the pump would be advantageous. If so, 
please explain its action. 

Such a_ suction pipe can be made 
to work satisfactorily, but it must be 


the moving column 
pipe, 


speed, will 


that 
the 


remembered 


of water in even though 
have 
energy, that 


stop it or 


moving at no. great 


considerable dynamic and 


if it is 


attempted to 
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even to check its flow suddenly, serious 
To avoid this 
must be 


water hammer will result. 


water hammer an air chamber 


used, and it is important that this cham- 


ber should be properly located, and 


) 


Suction Chamber 








l 








Suction’ 





3 
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Fig. 5 
IMPROPERLY ARRANGED AIR CHAMBER. 


many air chambers on suction pipes are 
not properly located. Experience proves 
that the water passing under or past the 
opening of the air chamber in a line at 
right angles to it will pound about as 
much as though no air 
there, and in arranging 
they must be so located that the energy 


chamber were 
air chambers 
of the blow delivered by the column of 


e- 


- 


- 


> 
Suction Chamber 








Suction 
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PROPERLY ARRANGED AIR CHAMBER 
water can be expended directly upon the 
Mr. F. Merriam 
Wheeler in discussing this matter at a 
meeting of the American Society of Me- 
November, 1892,* 


confined air cushion. 


chanical Engineers, 
called attention to some common errors 


* Volume XIV. Transactions, p. 176 
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of arrangement and showed by sketches 
and ar- 
rangement. 
that the proper method 
placing the air chamber that 
stopped or 
can 


proper improper methods of 
Generalizing, we may say 
consists in so 
whenever 
the column of water is 


checked by the action of the pump it 


flow on past the suction chamber or 
suction valves in a straight line to the 
air chamber. Bad arrangements are 
those in which the checked column of 


water cannot do this, but must stop and 
turn a sharp angle to enter the air cham- 
ber. Fig. 1 is given by Mr. Wheeler as 
a wrong arrangement, while Figs. 2, 3 
and 4 are good arrangements. 

Mr. Wheeler is a strong believer in the 
air chamber the suction, and when 


the head pumped against is not high says 


for 







Suction Chamber 








Suction 
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PROPERLY ARRANGED AIR CHAMBER 


that an chamber on the suction is 
more important than on the delivery 
To show the importance of the suction 


air chamber, the Geo. F. Blake Manufac- 


air 


turing Company. with which c 
Mr. Wheeler is connected, have, 
New York office, one of their “Simplex 
Compound” 


23%4 inches diameter, 7 


ympany 


at their 


pumps with water end 


inches stroke, suc- 


tion nozzle 2 inches, discharge 1% 


inch, and with steam cylinder (tandem) 


4% and 6% inches diameter. This pump 


is supplied with steam and draws water 


from an open tank in the cellar, dis- 


charging it through a pipe which can be 
f 


throttled to give any desired pressure of 


delivery. Between the suction pipe and 
the suction air chamber is a throttle valve 


by which the air chamber can be cut off 


or connected at will. In a test made a 
few days ago to show the writer the 
effects of a suction air chamber on this 


pump it was run without the suction air 
chamber and making 120 single strokes 


per minute the pump ran quietly. but 


when speeded up to 160 single s‘rokes 


the water hammer was very violent, 
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making it evident that a greater speed 


those conditions would be _ in- 


Without 


the suction air chamber 


under 


admissable any other change 


was then thrown 


ii by opening the valve mentioned above 








when the pump immediately ran abso 
lutely without hammer, and the speed 

be 

4 

a 

a 

(a) 

c 7 

2s 

+ a a 

Suction 
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PROPERLY ARRANGED AIR CHAMBER 


being then increased to 200 and finally 
240 single strokes per minute the pum] 
still 


ran without signs of water hammer 


There can be no doubt that many cases 
of be 
tirely relieved by proper attention to this 


persistent hammering would en 


P 1 
Or suction alt chamhbe rs 


AAA 


Making Original Index Plates. 


BY WM. BAXTER, JR 


method for at 


plates described 


Phe very 


Ingenious 


curately spacing index 


by Mr. Wetmore in the “Machinist” 
of July 7 recalled to mind two 
methods devised by myseif for accon 

plishing the same result several years 
Ivo Une ot the of the first to be de 
scribed, is dependent in a large measurt 
upon the skill of the workman, but the 
other is not, and with it an intelligent 
apprentice boy can obtain as great a d 

gree of accuracy as an expert tool 
make In both cases it is necessary to 
make two index wheels, but in addition 
to this all that is required with the first 


method is a pair of keys, of equal tape 


and with the second a taper pin and 


block with a taper hole to fit the pir 

The course of procedure by the first 
method can be made cl by means of 
the accompanying diagrams, Figs. 1 and 


an and elevation, respectively, 


The bed A 1s 


a milling ma 


a pl 


entire 


2 being 
the 

arranged to be fastened to 
that 


of apparatus 


chine carries the m S isa 


D D aré 


cutter 
stud upon which the two disks 


d, etc 


as nearly accurately 


mounted. The notches a, Bb, c, are 


cut into both disks 
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spaced as can be with the ordinary 1 ¢ ul Vay n eac ce s 
method involving the use of a pair of not the same will not interfere witl 
dividers. This much being done, the top obtaining a y—it will only pr g 
disk is rotated one notch, so that its « the oper I Hay g made the two 
notch comes over the > notch of the not s of the same width the keys é 
lower disk. Ili now the notches at a are gain sert the first operatio 
brought into line it will be found that ind after applyi the clamps C the other 
or nearly all, the other ones will be out iotches e trued ot for th con 
of line, as shown in an exaggerated man time 
ner in Fig. 3, which is a plan and eleva Each time the top disk is advanced 
tion upon an enlarged scale of a portion one space it will be found that the widtl 
of the edges of the two disks. The two of the overlapping edges a b, Fig. 3, 
notches at a are brought into line by _ be less, and after the operation has b« 
forcing into them the two keys as shown _ repeated sufficient number of time 
in Fig. 4 Ry means of a number of nd b w become so small that the 
screw clamps such as shown at C, in notches will be practically in line, an 
Figs and 2, the two disks are held thi will be true whether i < the toy 
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ILLUSTRATIN( MET DO MAKIN‘ NDEX L\TES 
Irom chattering and thus shaking loose | d ! ha the lower 
the keys in notch a. In all the no s di or wit n he other notch 
from b to h the overlapping pat 1 and When the top d moved the first 
shown in Fig. 3, are 1emoved by means ¢ pact hat that notch a of p 
the cutter m. The keys are then removed d ind b « W disk come into lin 
trom notch a and the top disk is ad the amount by which the edg of the 
vanced one space \s all the notches other 1 t ( riap a | I 
but a have been widened the one in the 3, will not be e same in therefore 
top disk, which now comes in line with when these part re cut away some of 
a in the lower disk, will be found to be’ the notches will be wider than the other 
wider than it, and consequently a in the nd tl might lead to the conclusion 
lower disk will have to be enlarged, that unle ll a brought to the same 
which is done by placing it central with width the second advance of the top dish 
the notch in the top disk and removing would throw the notches out of line 
an equal amount of metal on both sides. Such. however not the case: the effect 








of it is that aiter the second advance the 
overlapping parts a and 6 will not be ot 
equal width, and the part that laps over 
the most belong to the disk that has 
the narrowest notch. Thus the second 
ruing up tends to bring all the notches 
nearer to the same width Ii at each 
ie notches were cut out to 


be that 


operation all tl 
the same width the result would 
the number of times the disks would have 
1 
| 


to be shiited to make the spacing equal 


would be reduced, but by either process 





the final uracy would be the sam 
ho obtain good results with the tore 
Provrnig method It is necessary that the 
rkman be sutticiently skillful te be abl 
to rer e¢ the overlap parts a and 6 with 
extreme accuracy; if not, the spacing wiil 
not be equal \s methods that do not 
depend upon fine workmanship are more 
desirable t following plan, which ts 
| elaboration of the foregoing 
( preferab Ithough it ap 

parent tile obrectio ) requ 

that t of holes be drilled, -eq 
paced well as that the notches be 
ut into the outer edge The principles 
involved in this second method were tully 
explained in an article by the writer 


upon the construction of igs for drilling 


holes in armature rings, published in the 
American Machinist” of September 106, 
1SQ7 Phe holes 1, 2, 3, ete., are drilled 
through both disks, upon the same circle 
nd equidistant \ pin, 7’, is made hav 
thie me taper as a reamer, to be 
used to bring the holes into true position 


The reamer is run into one of the holes, 


say, No. 1, until it passes through to th 


upper edge of the lower disk. The pin 
is then inserted in this hole to hold the 
disks from shifting, and then the reamet 


is run into all the other holes the same 
distance The top disk is then rotated 
one space and the pin is put into one ot! 
the holes. while the others are trued 
out, the reamer being run in far enough 
to true up the holes that are most out 
of link The top disk is again advanced 
one space and the operation of reaming 


out is repeated. Every time the disks are 


shitted the holes will come nearer into 





miment, finally reaching such precisien 
that in whatever position they may be 
placed all will be perfectly in line. This 
stave May be re iched belore the reame! 


has been run in far enough to true out 
the holes in the lower disk to the under 
sich nd if such should be the case the 
reaming operation must be continued un 


til the taper extends all the way through 


all the holes \iter this has been ac 


complished the block RK is placed upon 
the bed .f, it being provided with a tanet 
hele into which the pin 7? will fit accu 
rately The notches a, b,c. ete... can now 
be cut in the outer edges of the disks, 
ust as with an ordinary index plote 
This method is more accurate than the 
first in the hands of an inexperienced 
workman, because it is easier to deter 


mine whether two holes are in line than 
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two flat sides of grooves in the edges ot 
the disks, and, furthermore, by means of 
the reamer very small cuts can be re 
moved from the holes without difficulty, 
while to set the mill cutter so as to re 
move all the metal that overlaps in a 
groove without cutting away a part of 
the other disk requires an amount of skill 
possessed only by first-class workmen 
\nother advantage is that after the holes 
have once been brought into line they 
cannot be got out of line no matter how 
long the reaming operation. is kept up, 


providing the reamer is run to the same 


depth into all the holes; therefore, atter 
it is supposed that the holes are accu 
rately in line the upper disk is shifted 
five or six times more all uncertainty as 
to accuracy can be removed In other 
words, the accuracy of vision of the 


workmen need not be depended upon 
AAA 
Foreign News Notes. 


There are openings in Russia tor sew 
ing machines; the principal source ol 
supply at the present time is Germany 

Phe increase in the price of the better 
grade of English bicycles exported to 
Russia is causing a deflection of trade 
favorable to our own wheels, wich, it 
is reported, may be purchased at about 
two-thirds the price paid for English 
wheels 

Phe development ef the milling in 
dustry in Russia will soon open up a 
profitable market for this class of m 
chinery 

During the past year the importations 
into China included 152 cotton gins; 
their use is increasing steadily, as they 
clean the cotton more effectively than the 
native apparatus 

In Japan there are openings tor the 
introduction of farming implements, 
cheap files, fire engines, iron and brass 
wood serews, iron bedsteads, lathes, 
drills, steam hammers, punches, tapping 
machines, knitting machines for hand 
use, locks and builders’ hardware, me 
tallic rooting, pulleys, railway carriages 
safes, stoves and kitchen utensils, ete 

\ permanent exhibition has been 
opened in Lima, Peru, for manufactures 
and machinery, under the auspices of the 
Peruvian Government No charge is 
made for space A. F. Tennivut 

Washington, D. C 
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German Trade and the Metric 
System. 


The British Consul in Amsterdam has 
reported that some time ago the iron and 
steel manutacturers throughout the Ger 
man Empire adopted a standard classifi 
cation based on the metric system. For 
instance, angle irons and bars, of which 
the production in Germany is very large, 
are rolled by all manufacturers to identi 


cal dimensions. This systematic pro 
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cedure has led other foreign countries to 
adopt the German classification, more 
and more to the disadvantage of British 
manufacturers. The consul reports that 
in Holland there is an undoubted pret- 
erence for German sizes, based on_ the 
metric system, and that it is chietly ow 
ing to this that Germany has obtained 
many orders for railway bridges and 
other material He adds that, “as re 
gards pipes for waterworks, it is abso 
lutely certain that the Dutch market is 
completely lost to Great Britain, as far 
as new works are concerned, from the 
same cause.” He says that recently a 
Belgium firm obtained a large contract 
for water-piping in) Holland, and = was 
obliged to guarantee that the German 


normal classification should be adhered 








t\ | ( WC ¢ ‘ Oo g 
( petition oO rival manutacturing 
countri t ead cannet be held by any 
country which has not adopted the met 
ic weights and measures This opinion 
s ly confirmed by consular reports 
from other piaces, and the wonder is tl t 


we don't adopt the obvious remedy. But 


without a strong lead from the Govern 
ment we shall doubtless continue to driit 
along, until it is too late to get bac 

what we have lost ‘Mechanical 


gineer” (Manchester 


AAA 
An Impostor. 


Some time ago we published a warn 
ing against a man representing himselt 
as a son of Mr. Chas. Churchill, of Lon 
don, and who borrowed small amounts 
on various pretexts. We have evidence 
which tends to show that this same man 
is now in the same business, except that 
he has adopted various additional fathers, 
among them being Sir William) Arm 
strong, of the firm of Armstrong, Whit 
worth & Co., and Mr. Maudsley, of 
Maudsley Sons & Field, Lambeth, Eng 
] 


land. QOur friends will do well to be on 


the outlook for him, and if h 
turned over to the authorities r 4 
amination tt might be a good thing 
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The standard attained by the periorm 
ance of modern pumping engines 1s 
pretty high, as was illustrated by an in 
cident which occurred not 
in New York, where some large pump 
ing engines that had recently been set up 
and were working at rather high speed 
and almost absolutely without noise 
were inspected by an expert in such mat 
ters who hailed trom an interior city 
He remarked: “Well, those engines 
work very nicely now, but wait until you 
get to pumping water at that speed, and 
then you will hear something from 
them probably.” His astonishment may 
perhaps be imagined when it was dem 
onstrated to him that they were at that 
moment pumping water, and had been 
continuously doing so for torty-eight 


hours 


e could be 





neem 
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Letters from Practical 
Men. 


Some New Features 
Footstock. 


in a Lathe 





an 
In compliance with your request | 
send longitudinal and cross sections o 
the footstock mad bv the Straight Lins 
Engine Company to replace a frail one 
: on a 20-inch lathe made some twenty 
. years ag \s the the, headstock and 
bed seemed pretty good ind other lu 
able imp ements had ( de to th 
same lat t seemed wort while to 
change thi tst t g that p to 

corresp t | the 

; 
i 





~~ 











chit \ é 114 sp ( Vas bs 
tuted ( n the base extend d 
to get S ri¢ ] vv be rine 1 
the bee the Ose ¢ the barrel extended 
over so t] t rdinarily I spindle does 
not have to project | ts own diamete 
| to Live the slide rest 1 ravel, the hold 
down bolt placed so as to get a long lever 
irm to prevent the lifting the cent 
. nd the bolt also brought ward so as to 
. resist thr 1 tending to 1 t 
/ around the 
: Beginning at the bottom, the notable 
features ar extra rigid clamp piece 
; ind the 1 dependent lugs .! 4 that 
: carry it along and prevent binding when 
: the footsto s slack. This renders it 
possible t st n eccentric, B, of small 
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throw and small motion, and yet give tudit St 
plenty of freedom when slack, and, too ng woul 
to use a long lever for binding It is re ‘ 
found that in this case the eccentric cat On the t 
be 30 degrees off the upper positi nd ‘ 
yet hold, and as rigidly as any bolt ‘ 
rangement | e motion of the leve be a t 
tween tight 1¢ s t s ery little 
B th s4 CWs I the rt sel ] I 
work are at the back, out of the way S 
the compound rest, and no matt " 
much the we n tightens up. they t \ 
cannot spring the casting In 1 r | 
CW ol screw s behn d tl ( | 
tapped t gh the side o ( t 
stocl 1 ibuts against t ov tf g 
vl e SCTeEW set s tapp | 
+ 
i aaa 
I 
B 
Le rr 
| 
} 
— * 
A | sic sacle 
A 
D | 
PROFESSOR SWEET’S FOOTSTOCK 
the sat the old stvle \ 
Phi ( pre ted from 1 g 
by i per ent spline fi ed 1 ! ] I \\ 
or binding bolt. and the ba dhe t tter 1 
vhich we find so ich more |e | 
or throttle handles ul ha ( t t 
s show! r drilling re t t 
Ss certa better than a hand hie oO d ~ 
balanced cran and the wor ‘ fit Syracuse, N. \Y 
t better for all purposes AAA 
The adesigi t “\ 1 be en BS 4 1 - 
box-section sort. with the ft t and bac] Making Drill Sockets. 
webs it ne with the strains, well out of ditor American Machinist 
the wav ol sucl compoune rest is } £ ct t ( 
shown some weeks go in the \la t t hb to lee 
chinist v hic was made the me the ke ny way by | 
the a e dotted lis — ng ‘ , 
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can be produced, of tool steel, at a cost 
the 


quality equally satisfactory to those who 


satisfactory to treasurer and of a 
use them. 
The last lot we made was eight sleeve 
sockets or collets, No. 2 inside and No. 
cutside. Ordcred eight pieces of an 
1% inches diameter, 
They were cut off in the 


nealed tool steel. 
4% inches long. 
cutting-off machine and annealed by the 
Bill got the first chance at 


Hle runs the 16 


tool dresser. 
them in the tool room 


inch P. & W. lathe. He put them in 
the universal chuck and drilled them to 
the proper depth, leaving enough to 


the end after 
reaming, using four twist drills of three 
sizes, the last two being 37-64 inch and 
the last one being ground square across 
the end, so as to leave the hole square 
at the bottom, and somewhat larger than 


and as the 


make a finish on open 


the small end of the reamer; 
small end of the reamer was just the right 
size Bill knew that he could ream until it 
would cease 


His 


next operation is to take a piece of soft 


touched bottom, when it 


cutting and the hole was just right 


steel and, gripping it firmly in the chuck, 
turn a taper plug that fits the holes just 
reamed and enters about three-fourths of 
the depth of hole, then, leaving the plug 
in the chuck, he places the sockets on 
hand 
the free end with 


just tight enough 
to centel a tool in the 
tool post, and drill the center, thus get 


gently with his 


ting them centered as near true with the 
hole 
the socket sticks a little after centering 


as it 1S possible to get them. If 
put a dog on it and twist it off with the 
hand. Don't strike it, as there would be 
danger of throwing the plug out of true. 
Next They 


don’t have to be nice 


centers. 
but should 


make some plug 
looking 
have good centers and fit the taper well. 
tight 


necessary cuts on the outside should lack 


and when driven enough to drive 
inch of going to the bottom 
hole 3 


leneth for 


about 


of the inches is about the right 


Fight 
in two hours, and they 


this size of these cen 


ters were made 


can be used times 
Next, the 


straight, and some larger than the finish 


many 


outsides of all were turned 
size of the large end, and while in the lathe 
hod\ 


one just the distance 


line drawn around the 
with a thread tool, 
C (see issue of last week) from the mouth 


the other at 


two were 


of socket and distance / 


from this: These are the centers of the 
end holes of the slot Bill’s time for the 
eight up to this stage was six and a 


half hours. The plug centers were made 


for a previous lot. Johnny gets them 
next He runs the No. 12. Brainard 
milling machine (which is plenty big 


enough for the job). His first operation 


is to use a short center reamer. to get 
the start for his drill, entering his center 
finder for the end holes on the lines 
drawn by Bill. Next he uses a 15-64 
drill. on this size, drilling half way 
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Takes 
As our 


through from each side. him 
three hours to drill the eight. 
milling machine is too large to handle a 
14-inch end mill to advantage they next 
go to the vise man, who gets -the stock 
cut with drifts, finishing with a file and 
calipering to the (which 
turned straight for this purpose) to get 
the slot central and true, which is an im- 
portant the slot is out of 
center it brings all the work of driving 
the drill onto one side, with bad effects. 
As to slot, I allow .002-inch to 
005-inch size, but under 
Then they go back to the lathe to 
the 
done with a rush, using a coarse feed and 


outside was 


point, as if 


size of 
over nothing 
$1ze 
have taper turned outside. This is 
pretty rough cuts, leaving .o15 inch to 
.020 inch for the grinder. Bill also cham- 


fers the end of the socket with a smooth 


cut to about & degrees and half way to 
center, to give a bearing for the drift in 


knocking them out. Time turning 
tapers and chamfering ends, one hour. 
Johnny next mills the tongues, the limit 
in size being nothing over size and not 
more than .002 inch under size. Time on 
eight tongues, one hour and a quarter. 
The Landis grinding machine operator 
grinds the outside to a finish and the cor- 
half hours, tak- 
ing off the .o15 inch to .020 inch just as 


easily as he could .005 inch, using lots of 


rect size in two anda 


water all through. I next take them to 
the tool dresser and have the tongues 
tempered to a purple for over half their 
length, which adds to the life of the 
sockets. The vise man now puts the 
finishing touches on them, taking the 
smith’s coloring off the round part, but 


leaving it on the tongues, rounding the 
edges of the slot and knocking out the 
plug centers. Time, one and one-half 
hours 

his gives a total time of 21!4 hours in 
the tool 


sockets that will wear well and give bet- 


room, and we have a lot of 


ter satisfaction than any sockets made of 


machinery steel can give, even if made 
as accurately, which usually they are not 
\nd as to cost. it is: 
S', peunds tool steel at 12 cents $0.99 
21', hours time at 60 cents per h 12.75 
Cut off, anneal and temper tongues. 1.00 
Total 7 ; . $14.74 
Cost of each : .. $1.85 


I think manufacturers would find it 
profitable to investigate the question of 


tool steel for drill sockets. and it will 
certainly pay some of them to look a 
little closer after the size of holes in 
those they put on the market 
Cas. W. WricHt 
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“Educate the Boy in the Shup.” 


Editor Machinist: 
I want to say just one word more in 


\merican 


the argument pro and con on this sub- 


ject, principally because I neglected to 


say it before. T have no doubt—I never 
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had—that the best way to make perfect 
little 
the boy to supplying the 


machine screws for money is to 


restrict ma- 


chine with stock. I do not believe, 
though, that making 


screws for litthke money is more important 


perfect machine 


than some things that go along with it, 
or because of it. 

If you were to modify the statement in 
regard to deserving boys rising, making 
it, Sometimes “get opportunities to rise,” 


duly emphasizing sometimes, I should 
agree with it, because I am persuaded it 


would be right. I am equally certain 
that if every schoolhouse in the land was 
closed by some sort of perpetual ukase 
there found noted for 
their great learning, but they would not 
be so numerous as to flood the market. 
The boy who picks slate at the break- 


would be men 


ers is the probable miner of the future. 
In any event, his occupation gives him 
an opportunity for knowing more next 
year than he does this, which is in his 
favor. P. BF. Hi. 
[And the boy who feeds an automatic 
screw machine also has an opportunity 
of knowing more next year than he does 
this, and the writer knows of a number 
of instances wherein such boys have risen 
to positions of responsibility and high 
remuneration. Only those boys who are 


exceptionally bright or are willing to 
take exceptional pains or who have an ex- 
ceptional “pull” get along, however—the 
rest lag behind, and this is in the main 
true of any occupation in which boys are 
It is not, in our opinion, a 


our 


employed. 


feature of modern social existence 
which is to be charged particularly or 
especially to the use of automatic ma- 
other 
that 


machinery is 


chinery. It is found to exist in 


lines where no automatic, and for 


matter no other kind of 


Ep. } 


used 
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Improving the Monkey Wrench. 
Editor American Machinist: 

Useful and indispensable as the monkey 
wrench is it has, however, its faulis. Some 
seven or eight years ago I tried to remedy 
them. 
troubled me was the facility with which 


one of This particular fault that 


the movable jaw would meander up and 
All users of 


the monkey wrench know how impossible 


down the adjusting screw 
it is to lay the wrench down and pick it 
up again with any assurance of its fitting 
the bolt head or nut 
last and 


while standing upon a plank supported 


upon which it was 


used, how exasperating it is 
by two rickety horses holding up some- 
shafting and 
and_ blindly 
reaching for the wrench on the stringer 
just 
ounce of strength seems vanishing and 
you know that two or three turns of the 
all, 
that this loose-jawed genius wen't go on 
around 


thing like a ton of pulleys, 


hangers on your shoulder 


overhead, to find when yorr last 


nut on the hanger bolt will relieve 


the rut at all. or else it rattles 
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over the corner in manner truly hor 


My idea was to provide a lock 
for this adjusting screw that 
hand 


would not be 


rible 
could be 


operated by the sam holding the 


wrench, that in the 


the movements of the wrench or be liable 


to damage from rough usage 


- 7 


The lock which I finally made and 


well is shown in 
The 


and 


found to answer very 


the accompanying drawing. adjust- 


ing screw was taken out enough 


scuared off of the knurled portion to al 
and the 


end of the 


low the lock to slide between it 
which the 


\ groove 


and eight notches were cut in the 


projecting lug, in 
screw is stepped was sunk at g 
Fig. 3, 
lower edge of the knurl into this ring. as 
That 
of the knurl marked h, Fig. 3, 


shown portion of the underside 
should be 
left slightly longer than that part of the 
the notches in it, so that it 
lock 
notched portion from doing so 


Phe 


knurl with 
and prevent the 


It should 


lock is a 


will bear upon the 


then be case hardened 








way of 
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hundredth of an inch movement oi jaw 


1 a movement to be taken into 


4) sn 
account in the usual adjustment of a 
monkey wrencl MACHINIST 


! 
Mass 


opringhe ld 
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Trouble with the Horse-Power. 


Editor Machinist 

Several fellows within the range of my 
itelvy been 
and l 
some of their remarks 
he ld ot me 


rearrange 


means of information have 
saving things about horse-power, 


? 
hold ol 


or rather they have got 


have got 
and 


it has been necessary tor me to 


] 


some of my ideas on the subject 


It was of course a comparatively 


simple thing in the first place to define o1 


to fix a standard for a horse-power, just 


is it was for a dollar, but there seems to 


trouble or chance 
about both. It 


conceded 


have been some som, 


for misunderstanding has 


been quite generally for many 
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Fig. 2 Fig. 3 
A LOCK FOR THE MONKEY WRENCH 
piece ol steel made the ( wn vears that ( Wat \ t 
going ound the wrench shank \ all wor g¢ power « irse at 32.000 for 
hole is drilled in it, as shown, and also pounds per minut together te 
a very shallow spot in the wrench ink liberal ( 
to hold small open coiled spring \ pull 150 p ( day ( 
I the it Fig. 3. fits long \ tl 

loosely into the notches The lock can vl the rate of < t 
be pressed against the wren shank by give t ‘ er ¢ | 
the thumb on the checked portior Vatt et rse-] \ 
Fig. 1, Ww the reting comn everye 
hand spins the knurl and screw around he be ( ( 
The pressure by the thumb on the lock to 120 4 ds 5 
forces against the wrench shan] ind IOr ¢ I oul t day and 
brings the pin out of the not gene \ ed up in three « \ 
knurl and into the groove at g, Fig. 3, ply been t 
when it allows of the turning of the ip to the rey n mad 
screw When the proper adju cent ( nd there | been 
has been made the thumb can be re dis} tion ot late to los pon | S 
moved with the SS e that t ilure n d, ona t 
nut is not locking the screw the |] t The horse elv vet } ‘ ‘ 
attempt of the screw to move will cause laugh on us about this aff Now tl 
it to do so The screw in the wrench’ we are actually proposing to meet him o 
upon which I put this lock was eleven’ his own ground (or, perhaps more trutl 
pitch, and there were eight notches in the fully, proposing to take away the groun 
knurl, so that a movement from one note] he stands on) and are undertaking to dé 
to the next meant only a little over one his vi 1 ] \ c 
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equivalent of the record of the indicator 


on the motor car, the locomotive or the 


steamship. The traction record of the 
horse is also not properly comparable 
with the brake horse power of a motor 


or engine, as equitably showing the total 
The total 


mechanical motor is shown, 


power deve loped by each. 


power ol the 


but that of the horse is not. When the 
power of the horse is discussed on the 
basis of fuel consumption he of course 
hows incomparably better results than 
the best steam engine, but his account 
would be still much more in his favor it 


in addition to what he actually pulls we 


ave him credit also for the conveyance 
i his engine and boiler over the roads 
Phere another point in connection 


vehicle 
also the 


with the application of power to 


which 


traction or propulsion in 

horse has decided advantage, and that 
sin the greater range of dead pull that 
he commands This fact comes in often 
rk << mpel thre employment Ol a more 


powerful mechanical motor than the cus 


tomary horse-power computations have 
been in the habit of suggesting. This 
range of dead pull (as I find it) con 
venient to call it) 1s of great importance 
in all questions of haulage, and has its 
bearing also upon other lines of work 
The starting of the load and not the 
keeping it up to speed measures the 
power to be provided. Two horses were 
tolerably satisfactory for hauling a= sur 


face car along the street until the new 
motors appeared: now it is not unusual 
to have 75 horse-power of motor pro 
vided Phe cars are larger, of course, 
and start and get up to speed much 


quicker, and to a higher speed, but. still 
in the power provided is 


\W ( 


a horse as, 


the difference 


sufhiciently striking may figure the 


actual power ol say, a pull of 


100 pounds ata speed of 220 feet per 


minute Phat is only two-thirds of the 
Watt standard horse-power, but is nearer 
Molesworth 


actual pull of a 


thre ictual performance 


gives the following as the 


horse at different sp eds: 


Miles per hour 3 35 i 15 5 

Traction force. 166 125 104 83 62 11 
The foot pounds per minute for each 
speed would then be: 

Milesperhorr. 2 3 35 1 15 5 


} 
Foot pour 


29,216 33 000 32,032 29,216 24,552 18.040 

Phe figures are higher than are usually 
realized, but, as will be noted, a respect 
able 
maintained through the range of walking 
load from rest 
that the 


able to exert more than double 


ipproximation’ to a horse-power 1s 


speeds, and in Starting a 


it ts to be remembered horse 


would be 
the pull here me 


given. In providing a 


work we must 
will start the load, 


have more 


chanical motor fer the 


have one that and then 
than we 


The 


horse-power question has much more in 


1 
all along Wo power 


need or can employ economically 


it than I have here hinted, but this is per 
haps enough for the present 
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Shop Notes in Bristol and Bir- 
mingham Districts—A Reduc- 
ing Gear —An English Lathe 
—An English “Sensi- 

tive” Drill. 
recent West of 


England I had the privilege of visiting a 


During a visit to the 


small but most interesting works (the 


system of shaiting in use there having 


lately been illustrated in the “American 
Machinist”’) Messrs. Humpage, 


those of 


Jacques & Pedersen, of Bristol. The per 


sonalities of the members of the firm are 
and there is a re 
called 


about the 


each on distinet lines, 


freshing air of what might be 
unconventionality 


Mr Ped 


naturalized in 


methodical 


entire Management rsen, who 


England), 


“| in the 


is 2 Dane (now 


financially intereste 


Is chiefly 


business and does not take much direct 
part in its conduct. He is, however. re 
sponsible for a design of bicycle which 


has aroused much interest in 


being claimed to be the lightest and 
the same time the most rigid, machine 
made The basis of the design is_ the 


trussed cantilever construction as 


the Forth Bridge, 
built 


used in 
judging trom a 


and 


beautifully machine turned out by 
should think 


light. 


It iS Cer 


the Humber Company 1 
\Ir 


but 


Pedersen has produced a Very 


very serviceable mount 


decided|s 


attention at 


original, and = attracted 
the 
saw it. Mr. Jacques is an ex 
well-informed M. I. M. E., 
as I can personally testify. a most 
able 
chanical 

city Mr 


himself 


tainly 


much large cycle show 


where | 
tremely and, 
agree 
guide to the me 


and instructive 


and historical features of the 


Humpage modestly describes 


as simply a “common” or “barn 


door” engineer, but when I mention that 
he has occupied confidential posions as 
experimentalist, ete., at a 
Messrs 


downward, 


mechanical 


leading works, trom 


Whitworth & Co 
quite 


number of 
\rmstrong, 
he cannot succeed in thus hiding 
his light 


Mr 


under a bushel 


Humpage, when working in his 


invented an 


own amateur workshop, 

ie hic] : 
epicyclic gear which is applied to many 
varied uses, from acting in place of the 


back gear on machine tools to speed re 


ducing arrangements tor motor cars Its 


feature is its) extreme 


the 


most remarkable 


compactness and very great differ 


ences of ratio which can be obtained by 


the slightest alteration of the gearing 


For instance, a reduction of either to to 
can be got with apparently 


1 or 1,000 to 1 


practically the same gearing Mi 


was personally unable to find a 
he could calculate the 
Mr. Jacques 


Humpage 


formula by which 


exact ratio of his 


gearing, 


eventually working it cut The first 
model of the gearing was loaned to the 
principal technical institutions for some 
vears without as yet, I believe, any in 
dependent solution .of the action of the 
wheels being offered. The gear is pat- 
ented in several countries, including the 
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United States. 


the first model gives an 


The accompanying cut of 
idea of the ar 


rangement. 


Gear A has 46 teeth 
Bo“ 4 * 
C a6) 
D 34 


The unlettered wheel is used only as a 
balance, and the casing which covers the 
gears when in use is internally threaded 
to fit the fine thread seen at the left of 
gear wl 

The firm produce micrometers spe 
cially adapted tor ordinary workshop 
use, one being placed on each lathe in 
their own practice, and apprentices are 


trained to use them from the time they 


shown two very 


enter the works. I was 


master screws, which had occu 


accurate 
“leisure” of Mr. Humpage about 


\ 


pied the 


five years in producing 


ind sensitive center drilling machine, 


which can be used as an 


tive drill press by the use of an auxiliary 
table, is also being turned o The fee 

s by me Ss ola ha d \ ] ] s led te 
11¢ di ] sp nd] s CV ¢ S l rt d | 





A TRUSS FRAME BICYCLI 


a quick pitch and revolves in a corre 
spondingly tapped nut, and a very sensi 
tive feed is thus secured 

\nother of their productions is a 12 
which has several note 


The 


used in place of back ye 


inch swing lathe 


worthy features. Humpage gear is 


aring, the nuts 
for the transverse motion of the tool cat 
riage and the longitudinal motion of 
compound slide rest are 
For 


hobs are 


of screw screw cutting, 
used, and screws 12 
The half 
and the 
1 
I 


ron 


long can be cut nuts which 


hobs 
selves are easily removab 


re, and the 


the hobs 


close on 
e from the car 
buttress shapx 


thread is 


Tia 


g 
and four times coarser than the thread to 


be cut, the gearing from the lathe spin 
dle to the screw being arranged to re 
duce the revolutions of hob accordingly 


lathe for 


threads 


Hobs are furnished with each 
all Whitworth 
\ trip 


the lead screw at 


and usual gas 


motion is provided for disengag 


Ing any point when 


screw cutting \ very neat profiling ar 


rangement is also one of the ries 


The 


1'4-inch bar to pass through 


accesst 
lathe spindle will allow a 
Both the 


the area 


supplied 


lathe legs are of cabinet form, 


of all 


sliding surfaces 1s 


very 


generous, 
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and the tool as a whole is a tavorable 


example of thoughtful adaptation of Eng- 


lish and American ideas. 


I noted a Brainard automatic wheel 


cutter at work on the finest pitched 
toothed 


Iron. 


wheels I have yet cast 


Phe 


chinery, and are made so tragile 


seen in 
wheels are for cigarette ma 
in order 
first accident to the 


to break in case of 


machines, preventing still more 


Consid 


thereby 


expensive parts being broken 


erable trouble was experienced at first 


in obtaining cast iron soit enough to a 


low the cutter to finish a wheel without 
being sharpened, as the pitch is so fine 
that the grinding of the cutter alters the 
diameter of the wheel too much 

The shop itself is about the lightest, 
most airy and comfortable I have seen; 
Mr. Humpage saying, on this point, that 


when a workman himself he resolved that 


any shop he was ever responsible for the 


design of should not be lacking in the 


essentials requisite to keep everyb dy in 


the best working trim 


discussion in recent 


\propos of the 
numbers of the “American Machinist” as 


to the best methods of producing 


tical gearing, it was interesting to note a 


Muir, ot 


worked by a 


planer by Manchester, in which 


the table was pair of ellip 
tical wheels, a crank plate and connect 
The 


the length and position of stroke are 


Ing rod arrangements lor altering 


very 
handy and efficient, and the wheels (cast 


} 


work with at any rate as little 


the 


gears) 


noise as general run of cut gears 
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tenable by students nominated (as likely and as showing the ca ’ dl 

to make best use ot them) by the two © sele gt ‘ shop 
principal educational institutions of the noticed Muir's radial « ist being 
city The scholarships take the form of started up at t : ti S 

i year’s free instruction in as good shop Davis & Egan drills \ls lLang 


work as the student is capable of att 














REDUCING GEARS 


ing \t the end of the year the student = Am« ‘ The t Wop 
may remain as a regular apprentice if ducing a very efficient turret lathe, and 
he cares to. I can cordially recommend = also a capital power hacksaw, special at 
American visitors to sperd a day at Bris tent having been given to the vise and 
tol and inspect this small but “live” es the rigid holdingw of the saw blade 
tablishment In Birmingham Charles Churchill & 
Returning to Manchester via Coventry Co. reported 1 bu < nd lso 























AN 


themselves as 


The 


pleased with the product of the tool as 


users express very 


regards quantity and quality 
As their contribution to technical edu- 


cation the firm offer two scholarships 





EXAMPLE OF 


ENGLISH LATHE CONSTRUCTION 


and Birmingham I noticed Alired Her- noted the Cleveland Screw Company's 
bert Limited had considerably extended Birmingham branch. Mr. Charles Tay 
since I last visited them, about a year lor expressed himself as being fully oc 
ago. Some of the latest Brown & Sharpe’ cupied in the machine vise, chuck and 
automatic wheel cutters were at work, general tool line The chain type sur 
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Mr. Miller 
straightfor 


iacing machine described by 
is still swallowing up all the 
ward work which can be placed in front 
Mr 


lines, and for 


of it Taylor is producing really 


good his own use patron 


Knglish and American tools impar- 


1Zes 
tially \ hurried visit of an hour’s dura 
\rchdale & Sons, 


brought my trip to a close 


tion at Messrs.James 


tool makers, 

I noticed on several plain milling ma- 
chines that the plain dividing heads were 
arranged to cut spirals on the principle 


of the taper motion used on some Amer 

















ican lathes, but instead of moving the 
slide rest in or out the swiveling slide 
AN ENGLISH SENSITIVE DRILLER. 
works a rack, which, gearing with a 
wheel on the indexing spindle, gives 
the circular motion to the work being 
milled. It will be obvious that by vary 


ing the angle of the swiveling slide any 


desired pitch can be cut. This is found 


to be of great service bath in reducing 
the cost of the shop equipment and add- 


ing to its elasticity as regards range 


of work Among other very service- 


able tools are their special boring ma 
chine, the large square tables of which 
are furnished with one to four boring 
heads, each separately adjustable in every 
direction and provided with suitable back 
stay for the boring bar. Several different 
jobs may be bored at a time, or the same 
worked on at different parts simul- 
taneously. Their 30-inch drill is 


also an extremely handy tool, and it ap 


iob 
radial 


peared to me that this class of design ap 
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peared almost simultaneously on both 
sides of the Atlantic. 
feature of Messrs. Archdale’s 
business is the 
arsenals for making arms and ammuni- 


con 


\ great 


complete equipment of 


tion his line of work is very 


genial to them, and seems to driit to 
ward them without their needing to push 
strenuously 


tools 


their productions too 


Though producing the different 


in fairly large quantities at a time, there 
is no intention of restricting the variety 
of tools the not fully 
convinced of the wisdom of “putting all 
To conclude, | 


made, as firm is 


the eggs in one basket.” 
must testify to the refreshing and stimu- 
lating effects of taking advantage of the 
shop” with 


opportunities of “talking 


representatives of modern and energetic 


firms. It has always been my experience 
that a 
among those really interested in the pro 
work the world 
JAmEs VOSE. 


spirit of Free Masonry exists 


duction of engineering 
over. 
Manchester, England. 
[We 


British 


that a 
lathe 


perhaps, 
the 


should explain, 


lathesman, in using 
shown by Mr. Vose, 


his short turning by means of the rest 


most oO 


would do 


seen on the floor and by turning the 
crew of this rest by hand. The car 
riage feed is obviously by means of the 


upper lead-screw, which probably has a 
solid nut fitted to it, this nut being rotated 


by means of the gearing connected to 


the large hand-wheel when the carriage 
is moved by hand and held still by means 
of the clamp applied to the hand-wheel 


rim, when a carriage feed is desired. 
With the lead-screw in motion and feed 
thrown out, the nut revolves with the 


screw and turns the hand wheel. 

Feeds arranged in a similar way have 
heen put onto lathes in this country, but 
along with other objections to them for 
use here, the carriage movement varies 
very much for the same hand-wheel 
movement, depending upon the speed at 
which the lead-screw is moving and the 
direction of its movement relative to that 


of the carriage movement by hand. Move 
ments in one direction have the lead- 
screw movement added to them, while 


movements in the other direction have it 
subtracted, and this is here considered to 
be a fatal defect when a carriage is used 
az we use it. With the turret shown on the 
carriage nothing but the carriage move- 
ment and feed in line with the bed can be 
used, and the therefore, 
not only be open to the objection named 
moved up 


carriage must, 


above, but the tool must be 
to the cut while calipering with the left 
hand or the arms must be crossed in the 
most excruciating manner in order to 
move the carriage with the left hand and 
With all 
due respect to the designers, this seems 
to be a case of putting an American 


feature a lathe not adapted for it 
When Dwight Slate applied the name 


use the caliper with the right. 


onto 
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sensitive to a small drill press he 
made his drill press with no un- 
necessary weight in the moving parts 
and, to reduce the weight as much as 
possible, used a clock spring instead 
of a weight for counterbalancing, and 


moved the spindle by rack and pinion 
Thus ‘arranged, any irregularity whatever 
in the behavior of a small drill is in 
stantly felt by the hand of the operator, 
and, the parts being so light, the reiieving 
motion can be instantaneous, and the ap- 
propriateness of the 
connection with such a drill is apparent. 
In view of these facts, the impropriety 
of calling a drill “sensitive” that is fed by 


term “sensitive” in 


a screw and heavy hand wheel or that is 
counterbalanced by a weight instead of by 
The drill shown 
but it 


sense 


a spring is readily seen. 
is counterbalanced by a spring, 


certainly is not “sensitive” in the 
of the term in which it was applied by 
Mr. Slate 

American as well as other users of the 
term “sensitive” in connection with drill 
presses have failed to grasp its only true 
and have misapplied it.—Eb. ] 


AAA 
A Substitute for a Cam. 


engravings 


meanin 


The show 
an interesting 
cently applied by Mr. Hugo Bilgram to 
The office 


accompanying 


mechanical movement re 


a machine built at his works. 
of the mechanism is to lift a cutting tool 
clear of its work and after holding it in 
the idle position for a moment to drop it 
again for action 

The nature of the work to be done was 
such that, so far as correct timing of the 
movement is concerned, a simple crank 
would have been 


and connecting rod 


sufficient. Thus if the circle of Fig. 1 
represents the path of such a crank pin, 
the tool was required to be lifted during 
the quadrant a b, to be held up during the 
quadrant b c, to be dropped during the 
quadrant c d, and to remain down for 
doing its work during the quadrant d a. 
With this 


was an the 


however, 
due to 


It was not re 


such a movement, 
embarrassment 
versed sines e f and gh 

quired that the tool should be absolutely 
stationary during the quadrants } c and 
d a, but it was necessary that the move- 
ment should be less than the crank mo- 
tion would give. 

The case is obviously one in which 
most designers would have turned to a 
cam as the obvious and ready solution of 
the difficulty. Notwithstanding his ex- 
tensive experience with cams, in fact, per- 
haps, in consequence of it, Mr. Bilgram 


prefers to avoid them whenever other 
methods of accomplishing the results 
can be devised, and, moreover, in this 
case the extent of the movement was so 


great as to introduce an embarrassing 
factor in the design of the cam 

The mechanism employed is shown in 
Fig. 2, from which it will be seen to be a 


sun and planet gear. The gear a is sta 
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tionary, and through it a shait 0 projects describe a curve of the epicycloidal class, Fig. 1 is the mie but it w 
and carries a crank arm c, which in turn and by suitable proportions between the be seen that the movement ¢ esponding 
carries a shaft d, crank e, and gear f, the crank arm ol g and the radius of the to the versed sines ¢ f and g fh ot Fig 
diameter of f being just one-half that of small gear the required dwell in the ; considerably reduced in g. 3 

a [he crank c carries the small gear movement is obtained St fut prove Ov 
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\ SUBSTITUTE FOR A CAM 
Chis will be clearer from Figs. 3 and 4 hown in Fig. 4, which represents the 
Fig. 2 in the former of which the crank arm of mechanism as made In this the crank 
g is equal to the radius of f, and the rm e¢ of g. 21s made shorter than the 
around the large one, the two rolling curve described is obviously a plain radius of the small gear f, the obvious 


together as the motion goes on It is epicycloid Fig. 3 is drawn to such a result being to reduce the idle movement. 
obvious that under these circumstances scale that the actual lift of the tool dur the path described by the crank pin 


crank pin g. which lifts the tool, will ing the quadrant represented by a > in becoming a prolate epic;cloid 
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AAA 


How Some British Limited Liability 
Companies Have Been Organized. 


Some revelations are being made by 


the collapsed English promoter Hooley 
which throw much light on the methods 
the limited lia 


have floated in 


by which some ot many 


bility been 
Great Britain during the past few years. 
Hooley 
certain specified large amounts to noble 
earls and noble other things for the use 
his 


companies 


“names names” and says he paid 


of their august names as oftticers ot 


companies or for introductions to other 
noble personages. To newspapers of in- 


also testifies, he paid large 


uence, he 
sums, and in one case the editors of a 
financial paper advised its readers not to 
invest in the shares of one of Hooley’s 
companies until they had seen its next 
issue. This of course meant that in this 
next issue they would print something 


They 


of value as a guide to wise action 
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then went to Hooley and told him that 
would them could 
write the article himself, an offer which 


if he pay $10,000 he 
to characterize 


that the 


he accepted. It is hard 


We 


mon pickpocket or burglar, who betrays 


such acts. consider com 
no trust nor friend, but simply steals and 
the 


respectable 


takes the risk of consequences, is 


eminently when compared 


with these “noble” beings and_ these 


editors. The 
doubtedly make it more dithcult than it 


revelations made will un 


ought to be to start legitimate enter 
prises in Great Britain and will have their 
tool 


It is well known to all the 


elfect on business there 


Old World 
people that the Yankee standard of ethics 


in business matters is very low, but we 


know of no men here whose names 


worth anything in connection 
that 


their names to be used as dummy 


would be 


with industrial companies would al 


low 
consideration of cash 


investors in pay 


ments, nor do we know of a single paper 


whose tintluence would be worth $10,000 


who would sell it direct. You must usu 
ally buy an American paper before you 
can control it. 


AAA 


The Engineers of the Navy. 


\t a time when so much glory is being 


won by our navy it seems as though 


there ought to be enough to go around 


and that the men of the engineer de 
partment ought to get their fair propor 
tion of it. In some cases they do, ap 
parently, but in others not. Who, for 
instance, knows the name of the man 


who stood at the throttle of the Merrimac 
when she made her last trip into the jaws 
of death. Hobson's name is on every lip, 
and he richly deserves the honors he is 
receiving, but to our mind the man who 


on that night stood in the engine room 


nearest the torpedoes and where he 
would be first to feel their effect and have 
far the poorest chance of escape at the 
final moment—displayed or required the 


He faced 
the 


supreme nerve and self-control 


rractically all the dangers taced by 
I ; ’ 


others, for the vessel was unarmored, 
besides those from  shot-pierced boiler 
sheets or steam pipes No heroism 
could have been more sublime than that 
he displayed The name of Captain 


Clark, who brought the Oregon from 
Hlong Kong to Santiago and then took 
the destruction of 
showing greater 
the 


having 


an important part in 
fleet, 
other 


Cervera’s speed 


than vessel of \merican 
feet, 
a repair shop, is made famous by 
exploit. We little or 
the engineer who was really responsible 


The newspaper re- 


any 
near 
that 


and all without been 


hear nothing of 
for this performance. 
porter nor the general public understand 


that such a performance by a naval vessel 


is possible only by the conscientious, 
skilled and faithful service of engineers 
and machinists, and that without them 


the ablest captain that ever trod a quar- 
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ter-deck or wore” brass bound clothes 


would be helpless. 
We would not in the least detract from 


the credit being bestowed upon our 
heroes of the navy—Dewey, Sampson, 
Schley, Hobson and Wainwright; O 


praise can be too high for them, but we 


regret that in this country, which owes 


so much to its engineers and mechani 
clans, there is not more of that kind of 
intelligence regarding such matters which 
enables pecple to appreciate at its true 
value what the engineer force of a naval 


much its success 


vessel must do and how 


depends upon engineers 


That the men below are sometimes 
thought of, however, 1s shown by the 
following extract from a letter written 
by Sergt. F. A. Ramsey, of the Oregon, 
to his father. He says: 


“When the Maria Teresa had beached 


herself and hauled down her colors we 
shaped our course for the Vizcaya, which 
was about 500 yards ahead of us, and 


steaming her best. We opened fire on 


her with our two forward 13-inch, four 
S-inch and two 6-inch guns. The gun 
ners kept firing as fast as they could. 
\ll the time the fight was going on 
we we steaming under forced draft, 
which was very hard on cur fireroom 
force. The heat in the fireroom was 165 
degrees. You will wonder how men can 
stand such heat, but they did it, and we 


give them the credit which they are justly 


entitled to. The officers sent down doz 
ens and dozens of bottles of iced beer to 
revive them, and we stationed men along 
the the 


rooms to herald the 


leading down to tire 


passages 


news to them, and 
every time we sent a ship to the beach or 
shot away her colors they were told, and 


the cheers came up to our ears through 


the ventilators which run up on deck 
They would say, ‘Sink them; sink them,’ 
‘Remember the Maine, boys, and ‘We 
will catch them or blow the boilers up 
trying.’ 

AAA 


Questions and Answers. 


Name and address of writer must accompany 
every question. Questions must pertain to our 


specialties and be of general interest. We can- 
not undertake to answer by mail. 

(84) J. G., Frankfort Springs, Pa., asks 
(1) What is the rule for finding the size ot 
steam engine piston rods? A.—The in 
vestigations of Professor Barr showed 


that the average practice in this country 
is represented by the formulas 

d = .145 VDL for high speed and 

d 11 VDL for low speed engines, 
in which 

d = diameter of rod 

J) = diameter of piston 

L length of stroke 
(2) What working strain ought a 2% 
steel rod to stand? A.—Substituting 2'4 
for d in the formulas you will find it to 
be suitable for a 16 & 26 low speed or 
14 18 high speed engine. The calcu- 
lation of the absolute strength of a piston 
rod is a very uncertain matter. The 
looseness of the cross head in the slides 
and of the piston in the cylinder. to- 


gether with the uncertain support of the 
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stutting box, introduce elements which 
vitiate any calculation of the.strength of 
the rod considered as a long column. 


AAA 
Obituary. 


James Cooper, master mechanic at the 
Arsenal, Philadelphia, died 
forty-nine old. He had 
been employed by the Government in the 


Frankiord 
July 25, years 
arsenal thirty-four years 
Roselle, 


old 


several 


Robert R. Osgood died at 


N. J., July 
His brother, Jason ( 


23, eighty-four years 
Osgood, 
years older, was the original inventor and 
patentee of the well-known single dippe1 
first 


by Star 


dredge. These dredges were built 


and for many years exclusively, 
buck Brothers, Troy, N. Y. Robert 
his 


tributed 


Was 


brother’s confidential man and con 


some minor improvements to 
the dredge. 

Marcus Mason, a mechanical enginee 
and inventor, died in this city July 29, 
He 


interested in Cen 


His 


seventy-one years old. was born in 


Vermont and became 


tral American affairs. 
the line of machinery 
plantations. His 
W orcester, Mass., 
California, 
South 


Inventions 


were in tor coffee 


machines were built in 
although his residence 


had 


every yeal 


was in and he visited 
Central 


since 1857. 


and America 

William H. Inslee, superintendent oi 
Singer Sewing Machine Company’s fac 
tory at Kilbowie, Scotland, died at Glas 
Mr 
had run the full course of the machinist's 
He full 
with Parker, Snow, Brooks & Co., 


gow, July 24, of appendicitis. Insle« 


trade served a apprenticeship 
Meri 
den, Conn.; was then ten years with thx 
Hewes & Phillips engine works, first as 
a regular machinist, then as foreman, and 
for several years as draftsman. His con- 
nection with the Singer Company began 
in IS7I, as a contractor. He later became 
a designer and supervising constructor, 
and had been in charge of the extensive 


He 


works in Scotland for several years. 


had been a member of the American 
Society of Mechanical Engineers since 
1885 

AAA 

Personal. 

Mr. Charles A. Francis, for tour and 
one-half years head of the Mecha lal 
Department, University of Chicago, has 
resigned, and will go into the business 


building scientific instruments, in Wot 


cester, Mass 


AAA 


number 


The tota 


of launches in Grea 
Britain for f 


the first half of this year has 
been with a tonnage 


PTOSS 


AAA 


Stanley ‘Gg Flagg & Co 220 


308, ot 080,137. 


Broad- 


way, N. Y., issue a card bearing tables 
of decimal equivalents and including not 
only the inch, but also millimeters and 
fractions of a millimeter. It is sent to 


any address 
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Tests for Steel in France. 


At the 
Works at 


French Government Engine 


Indret the steel used is classi 


tied under three heads: (1) Semi-hard 
(32 to 35 tons tensile strength with 20 


per cent. elongation) in the forms of ham 


mered blooms and hexagonal bars; (2) 


casting to pattern; (3) solt (25 to 29 tons 


tensile with 22 per cent. clongation), and 
extra soit (21.6 to 25.4 tons tensile with 
25 per cent. elongation), also in blooms 
and bars. The tensile tests are made with 
the Thomasset testing machine, in which 
the stress is continuously indicated by 


column, while the changes 1n the 


mercury 


test-piece are recorded graphically by a 


registering designed by Rich 


ird 


especially 


apparatus 


the latter addition being 


Brothers, 


useful in fixing the ¢ 


limit—a factor which, for constructive 


value than the 


purposes, 18 Ol pgreatet 


ultimate strength 


The toughness or resistance to fracture 


by impact is in the harder qualities tested 
by the falling-weight method, on what is 
the 


known as the Ruelle machine, wher 


test-piece—200 millimeters (8 inches) 
long and 30 millimeters (1.18 inch) square 


laid 


(6.4 inches apart) and projecting 50 mil 


upon knife edges 160 millimeters 


anvil is 


ght 


limeters (2 inches) from the 


subjected to the blow of a falling we 


of 18 kilos. (40 pounds), with a rounded 


end striking midway between thx 


Phe 


points 


of the support minimum weight ot 


the anvil is 350 kilos. (770 pounds), the 
hight of fall and other conditions vary 
ing with the class of material lor 
blooms the whole number and for bars 


one-half of the test pieces must not break 


before the fifteenth blow. when the fall is 
unforged 


the 


2.75 meters (9 teet); while for 


4 


castings with the test-pieces of sam 


size the initial fall is 1 meter (39.37 


inches), which is increased 


rOOTCSSI\ ‘ 
progre ‘ 


(2 inches) 


by increments of 5 centimeters (2 


to a maximum ot 1.5 meter (5 teet) 


half limit of resistance being applied as in 
the case of bar 

toughness by thi 
the 


test 1S cor 


Soft steel is tested for 
undet hammer 


Phis 


atistactory, as oO 


ge test of doubling 


tor 
vhen 


ice red 


much depends 


water-hardened 
essentially un 
upon the deg 


employed. If the met: 


the 


irdening effect of 


Va Sir blow of the weight falling from 


35-587 


varying with the quality of th 
called the hight ot 
the 


a hight 
metal, and which is 


m, ¢ 


we ake ni¢ d by 


rupture. Iiowever, section 1S not 


grooving, the overhanging 
part is merely bent by the blow, and the 


] } t 


ingle of detlection produced is taken a 


a measure of the rigidity of the metal 
This angle may be trom 140 to 160 de 
grees 

Ste nthe natural” is considered 
sensibly brittle whatever may be the 
mount irbon contained, and a soft 
r ext t tal, giving 25 per cent 
elo ti tt sensibly sater a nst 
bre ng than the stronger but less duc 
tile s Oo ton to *? tons t le 
trengt nd the utter should be pri 

red t parts subject to eal 
rol tion, such as piston rods, guide 
blocks slide valve laces, etc., aS many 
iccident to el nes on SCTVIC( have 
irisen from the use of the piston rods 
made of steel of too soft a quality In 


all cases the metal must be subjected to 


the process double tempering, 1. ¢., a 
first tempering from a bright, cherry 
red, to effect the transformation of thi 


dull 
annealing 
thi 


followed by a second from a 


grain, 


1 


red, which is more properly 


down the hardness to 


for bringing 


nd removing the strains 


required degree 


producing brittlenes effect of this 


process in modifying fragility and. the 
elastic limit in forged steels of two classes 
shown in the following results, ob 
tained by tempering the test-piece n 
water at about 170 degrees Faht 
Elast Hight of Angle 
Limit Rupture Bend 
Soft t s meters leg ree 
Natura 20 o2¢ Sin.) 143 
Te npered Lint) 20 (78 in 1 
sem na 
Natura we 0.2 be! ml 
Tempered ” L&(70in 158 


experiments the 


bloom wa educed under the hammer to 
two-third the original section, with 
the result of ndering it more homo 
geneous, which, without altering the ulti 
mate streneth and elastic limit, has a very 


marked wer ( on the eclhong 


(re particularly upon the contraction 
1 b m T r. but 
! ! ’ ‘ ] | 
I ged t ' 
| 1 
> + | ‘ i 
I’ we 
N i “i. & . 144 
ve tien 
| },] m1 
‘een 
ad - \ t tl ption « 
, 
thr 1 vat bins ost of the 
t el ( nt ¢ ‘ 
rt ( orTrea P rtaint 
n tectin 1 ] ting he tem 
per | pable of hand] r oh 
t eed O11 ter (20 teet) in 
t nst ( | Foreign \b 
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Commercial Review. 


NEW YORK, SATURDAY EVENING, July 30 
THE ENGINE AND BOILER MARKET. 


If this report emanated from. the 


present centre of commercial — influ- 
ences it would be dated not at New York, 
but at Washington or Madrid. Senor 
Sagasta can tell better how many en- 


gines are going to be sold before the end 
At this writing 
it does talk of an 
early peace, and that, too, upon a con 
busi- 


of the year than we can. 


not seem fatuous to 


servative basis, which will relieve 


ness of many anxieties. 

The sales of engines and boilers for a 
few weeks past are about what, all things 
considered, might be expected at this 
They have been much lighter than 


the first of 


time. 


they will probably be after 


September. Some concerns, however, are 
doing well, some shops are very busy, 
the those 


members improvement 


and market is not without 


who can see an 


in the undertone. One with whom we 
have conversed detects a greater willing- 
ness on the part of speculators to invest 
capital in electrical enterprises. This dis- 
position marks the earliest stage of pros- 
perity 

The works of the Lidgerwood Manu- 
facturing Company, hoisting engines, are 
are running 


Orders 


crowded with work and 
with full force 22 hours a day. 
are more largely domestic than foreign. 


\mong those now on hand are require- 


ments for six electric deck and super- 
structure winches for each of the war 
ships Kearsarge and Kentucky, now 


building The motors 
will be furnished by the General Electric 


Among orders for McIntosh, 


accompanying 


Company. 
Seymour & Co.'s engines is one from the 
Butte (Montana) General Electric Com 
pany, for 250 horse-power, and one for 
electric lighting from Salt’s Textile Com- 
pany, Bridgeport, Conn., for 100 horse- 
The Buffalo Forge Company’s 
shop is running on about one and one- 
In this district, at least, their 


power. 


half time 
office work in preparing estimates is now 


very pressing. There is said to be con 
siderable demand from the vicinity of 
Pittsburg. The Ames Iron Works con- 


\ re 


cent sale is that of an 80 horse-power en- 


tinue busy, particularly on boilers. 


gine for the Avondale mines of the Dela- 
Lackawanna and Western Rail- 
road. The Bass Foundry and Machine 
Works are 
compound engine 
Mamaroneck, White 
town Railway at the north of this city 


ware, 


erecting a 500 horse-power 
the 
Tarry 


for new 


cross 


Plains and 


An electric railway at Meriden, Conn., 
has recently started running with a 
plant of this make, comprising two 
200 horse-power engines, three boil- 
ers, stack, etc. A new electric. rail- 
way to run from the upper part of 
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Ro- 


New 
approaching 


eastward through 
now to be 

stage that it 
install two electric plants, with an engine 
pre- 


this city 


chelle is said 


such a will soon need to 
of some 2,000 horse-power in each; 
sumably also boile s and dynamos. 

It is not unlikely that some of the large 
printing New York 
which have not already done so will ere 
long put in electric power. The Harpers 
are, it is rumored, considering the ques- 
tion. An that 40 per 
cent. of power may thus be saved in some 


establishments in 


engineer claims 


establishments, but as to that we cannot 
Say. 


Among export sales heard of are a 
small E. P. Allis for 


The Watertown Steam Engine Company 


engine Mexico. 


has sold for an electric lighting and 
power plant in Buenos Ayres several en- 
gines, boilers, pumps, heaters, etc. <A 


boiler seller reports having been asked 


to figure on 1,200 horse-power for ex- 
port. Those who read our reports of the 
sales of E. P. Allis engines last year for 
street railways in Barcelona and Madrid 
may be the 
affected the prosecution of those enter- 


wondering how war has 


prises. It seems that the orders were 
taken through the British Thompson 
Houston Company, and _ international 


complications have not interfered with 
the of the 
should be nearing completion in Spain 
by this time. 

The Aultman & Taylor Company’s 
works are being kept in operation up to 
a night hour. The Heine Boiler Com- 
pany has sold about 1,000 horse-power of 
boilers (three units) to go to Woburn, 
Mass.—for electrical railway purposes it 
is believed at the local office. At the 
works of the Rome Brass & Copper 
Company, Rome, N. Y., 500 horse-power 
of boilers of that make are now being 
erected. Of water-tube boilers, 
made by the Oil City Boiler Works, 400 
horse-power have been sold for the Hotel 
Raleigh, Washington, D. C., and 300 
horse-power for the W. E. Grant Build- 
Of the return tubular 


prosecution work, which 


Geary 


ing, Atlanta, Ga. 
Oil City boilers 400 horse-power are to 
be installed in a local 
The Western Electric Company is greatly 
Bethune street, 


provision house. 


enlarging its works on 
New York. since it or 
dered two Ball & 
Wood engines, and it is expected to pur- 
chase another engine of that The 
«& Wilcox. 


Some weeks 


600 horse-power 
size 


boilers are Babcock 


\n order from Glasgow for $15,000 
worth of high pressure pumps has just 
come to a Liberty street concern. Some 


important business will, it is stated, soon 
be done in the Russian market. 

The 
Edinburgh are adding to their plant. and 
rumored that the General Electric 
and the & Wilcox 
have already received 
the 


Electric Lighting Committee of 
it is 
Company Babcock 
Boiler Company 
the latter to 


contracts, value of 


$15,000 
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GOVERNMENT CONTRACTS, 


Bids to furnish machinery for the 
Portsmouth Navy Yard were opened 
July 26. The lowest bidders on the 


most interesting items were as follows: 


James Reilly Repair & Supply Com- 
pany, New York, burring machine, $72 

Putnam Machine Company, stroke shap- 
ing machine, $325; No. 2 universal radial 


drill, $950; Chambersburg Engineering 


Company, hydraulic ram accumulator, 
William Sellers & Co., hydraulic 


hydraulic 


$2,670; 
two riveters, 
Niles Tool Works, pipe machine, 


$775; power bending rolls, $1,625; stand 


riveter, $455; 


$1,155; 
ard gap lathe, $590; standard patent en 
ditto, $290; 
ditto, $235: 


_standard pattern up- 


gine lathe, $320; two ditto, 
$430; one ditto, $180; 
speed lathes, $148; 
right drill, $155; sawing machine, 
$168; Fitchburg Machine Works, 
Manning, Max- 


two 


band 
trav- 
eling head shaper, $835: 
well & Moore, 
brass finishing lathe, $620. 

On the machinery for the Mare Island 
Navy Yard the lowest bidders were as 
follows: Thomas Rickard, San _ Fran- 
cisco, motor driven, single plate, planing 
machine, $3,633; 
sunk drilling machines, $538: 
screw-cutting lathe, 
grinding machine and emery wheel, $231; 
U. Baird Machinery Company. belt 
driven, single punching or shearing ma- 


universal monitor or 


two radial gib counter 
18-inch 
$358; 


engine tool 


chine, $355; emery flour grinder, $53.50; 
improved jointing and facing machine, 
$200; W. E. Drew, Manchester, N. H.., 
48-inch vertical boring and turning ma- 
chine, $1,670; Manning, Maxwell & 
Moore, band saw, $152; standard chain 
saw mortising machine, $855.90: Niles 
Tool Works, brass founders’ spruce cut- 
ter, $635; New Jersey Foundry and Ma 
chine Company, double spindle upright 
molding machine, $220. 

The United States Government is ask- 
ing for proposals to construct sixteen 
torpedo boat destroyers and twelve tor- 
pedo boats. Some slowness has been 
shown on the part of bidders, and conse- 
quently the time before opening bids has 
\ugust 23. Four har- 


monitors are 


been extended to 
defense also to be 
built, bids to be opened October 1 The 
battleships will 


bor 


proposals for three new 
be opened September 1 The following 
fresh announcement has appeared in re- 
them: 
given, “other things being equal. to such 


gard to That preference will be 


bids as offer to guarantee the highest 
rate of speed and greatest coal endur- 
ance, the total weights of engines, boil- 


ers and coal, and allowed 


the spaces 
as now fixed by the 


therefor to remain 


circular defining the Department's plans 


and specificati ns, and the vessels to have 


a steaming radius of not less than 5.432 
ire 


knots at a speed of ten knots an 
MISCELLANEOUS 


Pneumatic Tool Com- 
“Our Monday’s 


Chicago 


The 


panv writes as follows: 























or 
August 4, 1808. AMERICAN MACHINIST 34 
. y . eders for 78 11- , - y , S e \f Foreman pattern maker. competent draftsman, 15 
mail brings forth orders for 78 pneu- | ment during the past week Not on i ea foe 
matic machines, four of which are to 6° ony the entiment of trade brighter, Wanted by Detroit company, up to-date machinist, 
to the Imperial Chinese Railway, and | but prices are advancing. Strong pig with prospects of advancement and taking charge If 
a. ye) , P capable Box 167, AMERICAN MACHINIST 
coverimg a variety oO! tools, as follows: on mCTEsS §6are withdrawing wom A mechanical engineer of sixteen years’ practical 
yneumatic hammers, 8 pneumatic hold resent quotations, and many lines of experience, wants position ao muss of machine shop 
oo atic ha I , $ ‘ P | | : , | . \I best references. Address Box 155, AM. MACHINIST. 
TS riveting machi Soyer pis- | finished product are higher rchant 
ers on, 6 riveting machines, 4 Boyer pis- | t ed product are h ( ere ete: Goemnliey teneniemmentnadbiniin dammetanten 
ton air drills, 12 breast drills for wood steel is very firm, and bars, sheets and handle heaviest kind of machinery castings; now in 
‘ : . P . charge of shop employ’g 8) mold'rs, Box 1 Am. Macu 
boring, 2 air hoists, 2 flue welders. For | plates are all beginning to move upward 
. ‘ . , he Situation Wanted—By young man with 1 1-2 years 
the dull summer season we consider this \s yet the change in values is slight experience in the machinist’s trade ; wishes to finish 
‘ " . trade; wages are of no object, only experience \ 
a very gratifying showing for one day’s For mining machinery there is con references. Box 162, AMERICAN MACHINIS1 
mail.”’ tinued good demand. Rock crushers are Engineer—Good executive and business ability; 
vs : : 7 - ‘ial high fay } fs ake familiar shop management; costs; long exp., design, 
S. Obermaver & Co., Cincinnati and | 1 especial high tavor, not only trom the manf. all kinds elevators; special hyd., elec. meh'y 
’ . desires positio ddress Box 151, AM. Ma¢ st 
Chicago. send us a list of sales of their | ™ming industries, but for general con lesires position. Address Box 151, Am. MacHint 
8 a ¢ . , « seaenaces ] y ] ) ocal 
Whiting cupolas in the past sixty days, | acting and municipal work. One loca 
from which they infer an improved out- | Seller has pending negotiations — with Help Wanted. 
lock in the foundry trade. The pur- | 'wenty probable buyers 
-] , . ee: F Sa catiiemas The Gates Iron Works has just sold Wanted—Draftsman experienced in designing auto 
chasers comprise: Webster Manufactur \ mach.; wages $25 per week. Address Box 164,AM. Mac 
ing Company, Chicago; William Fergu in 800 horse-power compound condens 
s fi Pas ; <onae demente ¢ | Chi . P ee es Experienced machinist to take charge manufactur 
son Foundry Company, Chicago; Indian ing engine to tie icago Portland Ce ing department metal novelties; interest in business 
apolis Foundry Company; C. H. Dut- | ™ent Company, of this city ee 
t y i ‘ oa - Charles P. Willard & Co. report tl Wanted—Ten competent all round machinists ; only 
ton Company, Kalamazoo, Mich.; Na- . es si. i first-class men wanted ; experienced in dynamo work 
tional Sewing Machine Company, Belvi- | 2°! trade in the past six months they preferred. The Buliock Elec. Mfg. Co., Cincinnati, O 
] > ] re 2. ancur : ¢ . have ever had This business, however, Wanted—Foreman for machine shop of large elec 
dere, Ill Deere & Mansur (¢ ompany, 2 trical establishment; one having held similar position 
Moline. Ill.: Moser. Wehrle & Co.. New- | !5 scarcely indicative of the general before preferred ; in answer state experience, wages 
ss 4 oh ie : : Sea - required, &c, Address Box No. 152, AM. MACHINIST 
rk, Ohio; University of Nebraska, Lin- | Ket, for most of the engines sold were 
coln. Neb for marine purposes. The majority were 
, - : ; " 
_ - or small boats, designed for lake and M ella WV ts 
A company called La Société de Trac c ; 1SC neous an ° 
oT . river navigation Yom oracrs wel 
tion et d’Electricité de Sebastopol has filled { K] 1] - lel ‘ 
> lied lor Niondike an apan ¢ iveries 
been formed at Ougree, Belgium, to ac . 4 Ml ’ "icy Advertisements will be inserted under this 
quire and work lighting and tramway as? pe ee manulacturins head at 30 cents per line, each insertion. Copy 
ystems at Sebastopol. New machinery |— ompany has declined two orders for — be sent to reach us not later than Sat- 
syste F pebastopol. Ne€ ac , 

a Sti . @. i] > | engines of several hundred horse-power tday morning for the ensuing week’s issue. 
ete to the amount of $300,000 will, it 1s a Riese, Sh oR wees ei. Answers addressed to our care will be for- 
« . al - : ’ > btiet th 4 

said, be purchased within three months a 1 del 2 Bot! warded. 
. ‘ aiesire aeliveries mm sixty days oth 
\merican manufacturers have time to . . Best Calipers, Levels, etc. E. G. Smith, Columbia, Pa 
2 ) » 
compete Continued on page 38 Buok, Dies & Die Making. $1. J. L. Lucas, Prov., R. 1. 
* 
Wanted—1 20 foot pitlathe. Address Box 154, AMERI 
CHICAGO MACHINERY MARKE1 AAA CaN MacHINIST. 
The Dutton Wet Twist Drill Grinder is sold by the 
Engine builders note an increasing in Garvin Machine Co., New York City. 


quiry for their products. From this im 


proved condition they are led to expect 
this fall 


eral months often elapse between the in 


a good trade Inasmuch as sev 


quiry and the placing of the order, the 
actual trade is not looked for much be 
fore the fall months. The most unsatis 
factory feature to the engine trade just 
at present is the prices Some plants 
are said to be catching up with their 
orders and to be so anxious for new 


business that margins are pared very thin 


This refers to the standard or medium 
sized engines For the high powe1 
machines, in the manufacture of which 


there is less competition and which are 

better relative demand than the smalle1 
engines, prices are well maintained. The 
tendency is unmistakably toward the 


higher power engine \n illustration of 
this has been recently seen in the subu1 
ban street railway company of St. Louis 
It had in operation recently seven en 
gines of an average capacity of several 


t 

just bought 
pow r The 
It is said that 


hundred horse-power. It has 


in engine ol 2,500 maxtit 
one unit supersedes seven 
this 


power it will 


when company aga increases its 


idd another of the capacity 


of that just purchased, e small 


units for emergency 
For the crude iron and steel markets 
here there has been further improve- 


Business Specials. 


Gear wheels, gear cutting. Grant; see page 18. 


Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn 


Selden Packing for stuffing box, with or without rub 
ber core. Randolph Brandt, 38 Cortlandt ot., N. ¥. 


Cutters, reamers and small tools, regular and spe- 
cial; vertical millers, cutter and surface grinders, 
shears and punches. R. M. Clough, Tolland, Conn. 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


lenced designer automatic and electrical ma 
Box 161, AMERICAN MACHINIST. 


Exper 
chines, 


Am. draftsman, machinist ; 
automatic machinery preferred. 


“ vears in various shops; 
Box 166, AM. Macn. 


First-class mech. draftsman of 
now employed, wishes to change. 


10 years’ experience, 
Kox 165, AM. MACH 


Situat on Wanted—By foreman patternmaker and 
draftsman who thoroughly understands the valve and 
plumbers’ supply mfg.; former position with one of 
the largest concerns; good ref. Ad. Box 169, AM. Macw 


Best and cheapest Bolt Header, made by Baush & 


Harris Machine Tool Co., Springfield, Mass 


models one electri 
Newark, 


Light and fine mach'y to order ; 
cal work specialty. E. O. Chase, 


For Sale—2 Rob'tson- Th 'pson indicators; only slightly 
used; comp, with springs,&c. Ad. D., Box 17, Prov., R.1 
Die makers, special mach'y and spec'lt'es wanted for 
manufacture. Bown Mach Works, Battle Creek, Mich. 
For Sale—One Merriman bolt cutter, 3-8 in. to 1 1-2 


in.; One 1-2 in. toZin.—new. The McLagon Foundry 
Co., New Haven, Conn. 


Wanted—Manufacturer to build gas and gasoline 
engine, of simple design and effective in its work 
Box 158, AMERICAN MACHINIST 

Machinist returning to England wants agency for 
American special tools and labor saving devices; am 
well versed in Am. shop practice Box 168, AM. Macu 

The advertising department of the American Ma- 
chinist has on hand 20,000 draftsm'n’'s thumb tacks; will 


America on 
box, but will 


draftsman in 
stamp on 


send a box of ten to any 
request; could use a postage 
send the tacks anyway 


Institutions retiring from business having machine 
tools, brass or wood working machinery, will find it 
to their interest to correspond with us. We purchase 
complete plants or handle them oncom, C. C. Wormer 
Mach Co., 55-59 Woodbridge st., W., Detroit, Mich. 


Excellent opportunity to establish a branch factory 
inthe most industrial part of Germany is offered Ameri 
can mtrs. of cycles, sewing machines, machine tools or 
similar articles, by an active and intelligent German 
business man with sufficient pecuniary means at his 
disposal. Applications will be duly forwarded by Wm 





Essenwein, Rosenstrasse 8, Dusseldorf, Germany 
WANTED. 
arty to make 100 iron working " es 
t f twenty-five. Weight about 1,500 7 nds 
ea Al 100 machine weighing ab OO 
nds each Address 
SHAPER, care AMERICAN MACHINI 





THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U. S. A. 
66 MONARCH 99 RIVETLESS LEATHER BELTING. 


Write for Catalog ‘‘A.” 
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Continued from page 37. 
were for Chicago plants. Another Mil 
waukee builder secured one order and a 
Chicago manufacturer the other. 





Quotations. 


New York, Monday, August t. 
Iron—American pig, tidewater delivery: 


No. 1 foundry, Northern............ $11 vo @ 11 25 
No. 2 foundry, Northern...........- 10 50 @ 11 vo | 
NO. 2 Blatt, NOTtRerns <cccccccvecess 10 00 @ 10 5u 
(uray torge, Ne ) 75 @ 10 00 | 
No. 1 foundry, Southern............ 10 75 @ 11 Oo | 
No. 2 foundry, Southern............ 10 25 @ 10 75 | 
No. 3 foundry, Southern.......... . 10 vO @ 10 25 | 
ae ee eee .. 10 75 @ It Ov 
J soft, Southern ore Ff ye 
Foundry forge, Southern........ . @ @ 10 00 
Bar Jron—Base—Mill price, in carloads, on 
dock: Common, 1.05 @ 1.10¢c.; refined, 1.10 @ 
1.20C Store prices: Common, 1.25 © 1.35¢.; re 
fined, 1.30 @ 1.50c. 
lool Steel—Base Sizes—Standard quality, % @ 
7c., with some brands perhaps a little Jess; extra | 
grades, 11 @12¢c.; special grades, 16c. and up 


ward. 

Machinery Steel—Ordinary brands, from store, 
in small lots, 1.45 @ 1.50c 

Cold Rolled Steel Shafting—Base sizes, from | 
store, 2.05 @ 2.10c., according to quantity. } 

Copper—Carload lots: Lake superior ingot, 
11i4c.; electrolytic, 11344 @ 1142¢.; casting copper, 
114% @ 113¢c. for ordinary brands 

Pig Lead—Carload lots, 3.02% @ 3.97/c., f. o. b., 
New York. 

Pig Tin—For 5 and 10 ton lots, 15.79 @ 15.75¢., 

o. b 

Spelter—Carload lots, 4.45 @ 4.55c., New York 
delivery, for common brands 

Antimony—In cask lots, 8% @ 9%c., according 
to brand. 

Lard Oil—Prime city, ice pressed, 49 @ soc., 
in wholesale lots 





AaAA 


Manufacturers. 


the Duplex Typewriter Company, Des Moines, 
Ta., is to erect a new factory building 

I. J. Novinger, Alfarata, Pa., is bnilding an 
addition to his foundry and machine shop 

A new machine shop at Comstock, Cheney & 
Co.’s factory is now being built at Essex, Conn 

The Tyrone (Pa.) Iron Company is making 
extensive improvements and additions to its 
plant 

The Wisconsin Pulp & Paper Company's mill, 
Stevens Point, Wis., 
cently. 

The Standard 
Winsted, Conn., will build a factory, 150x25 feet, | 


was destroyed by fire re- 





Manufacturing Company, of | 


this summer. 

At Paterson, N. J., James Simpson & Co. have 
started to erect an additional building, &5x157 
feet, to their plant. 

Richard Stock and Samvel Mathews, of Ak 
ron, Ohio, will erect a machine shop and will 
require new machinery 

Wickwire Brothers, of Cortland, N. Y., have 
let a contract for the stone and brick work for 
a new factory building, 144x235 feet | 

The Walker Company, Cleveland, Ohio, is 
making a number of additions and alterations to | 

] 


ts plant, to include some new machinery | 


Enterprise Foundry & Machine Works, Rock 


Hill, S. C., contemplates putting in new ma 


chinery to increase the capacity of the plant 
The factory of Marron & Co,, Stoughton, 
Mass., was burned recently as the result of an 


explosion in the grinding room. Loss $20,000 





Frederick Weverhaeuser is cleaning ft a te 
it Lake Nebagamain, Wis., 
erection of a new mill will begin in a few days 

Machine 


was destroyed by | 
} 


and work on the 


Phe plant of the Brainard Milling 
Company, Hyde Park, Mass., 
fire on July 24, causing damage to the building 
and machinery of $30,000 

rhe Frontier Tron Works, Detroit, Mich., are 
adding new brass furnaces and increasing the 
size of their brass foundry in order to take care 
of the large increase in their valve business 


Contractor George ( Dietrich has been 
awarded the contract to put up a three story 


addition, about S8oxteo feet, to the ordnance ma- | 


“The best is as good as any.” 


The New 
att cravity Feed 


Q & CShop Saw 





Tool Steel, 

Machinery Steel, 
Iron, Brass and 
All Other Metals. 


uts 


Price—’Way Down. 
Quality—’Way Up. 


Shop Saws, 
Portable Rail Saws, 
Cold Power Saws, 


For All Purposes. 















SAY! Have you struck a snag? I can show 
a fine record as a designer and inventcr. Will 
take charge while building. Address 

A. L. SWEET, Norwich, Conn., or 
Box 560, Bellows Falls, Vt. 





HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksellers and Importers, 


810 WALNUT STREET, PHILADELPHIA. 

«a Our New.and Revised Catalogue of Practical and Scientifie 
Books, 88 8vo, and our other Catalogues and Circulars, 
the whole covering every branch of Science applied to the Arta, 
sent free and free of tage to anyone in any part of the 
world who will furnish his address. 

This LATHE and PLANER TOOL 
has the set screw at the end and out of the way. 
Cutter held rigidly by combined screw and wedge. 


| Manufactured by B. J. WILLEY, Jeffersonville, Ind. 





FOR SALE. 


| One Worthington horizontal compound 








tank Pumping Engine; size 144 in. x 30 
in. x11 in. x 18% in. 

Two Worthington horizontal high pressure 
duplex Pumping Engines; sizes 16 in. x 
14 in. x10in. and 12in. x10¥ in. x 10 in. 

Also one 48 in. horizontal boiler 12 ft. long, 
with fittings and feed pump. 


All in good condition. Can be seen at 


Cor. of Perkins and Chestnut Sts., 
Jamaica Park, Jamaica Plain, 


BOSTON, MASS. 








J. M. ALLEN, President. 

WM. B. FRANKIIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





E. W. BLISS CO. 


| Adams Street, Brooklyn, N. Y. 


CHICAGO OFFICE: 96 W. Washington St., 
EUROPEAN OFFICE: 
39 Rue Caumartin, Paris, France. A. WILZIN, Manager. 


Designers and Builders of 








| 
| 




















































Send for Catalogue. 


(Q & C Company, 


Chicago. New York. 


LONDON: Chas. Churchill & Co. 
PARIS: Hounsfield & Fils. 
BERLIN: Schuchardt & Schutte. 
MADRID: J. G. Neville & Co. 























“ Bliss’ No. 156 Automatic Perforating Press ( Pat’d). 
Bicycle, Electrical and Other 
Sheet Metal Tools. 


Owners of the Stiles & Parker Press Co. 
Manufacturers of the WALDRON FRICTION CLUTCHES, 
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24 inch 
Pillar Shaper. 


These shapers have a positive locking friction, and are 


toa 


guaranteed to work accurately 

Stroke quickly adjusted to any position with ram in 
motion. Then it can be varied in the smallest degree with 
our micrometer adjustment stop. Shapers have quick 


return, also two cutting speeds. 


The 
Hendey Machine Company, 


TORRINGTON, CONN. 


Agents for the Pacific Coast: Pacific Tool and Supply Company, San Francisco, Ca 
J. W. Cregar, Philadelphia Bourse Exhibition, 


EUROPEAN AGENTS: 
Schuchardt & Schutte, Berlin, Vienna, Brussels, Stockholm; Chas. Churchill & 


Co., Ltd., London and Birmingham, England; Adolphe Janssens, Paris, 


France. 
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New Catalogs. 


There are three sizes u. c:ano+:d Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9° x {2', 6°x 9" and 3%" x6. 

We recommend the 6" x 9" size for machinery 


catalogs. When they must be larger or smaller, | 


one of the other standard sizes should b 
adopted if possible. 

From the Hayden & Derby Manufacturing 
Company, Mew York, we have received catalog 
of injectors and ejectors. The catalog is stand 
ard 1Z€, OXY inches 

The Betts Machine Company, Wilmington 
De have sent us catalog of horizontal boring 
and drilling machines. These machines are 
made in three sizes Ihe catalog is 7x934 inches. 

The Watson Machine Company, Paterson, 
N. J., has sent us catalog of improved cordage 
machinery, including formers, balling machines, 
tow pickers, etc. ‘The catalog is standard size, 


6x9 inches. 
The 
of New 
of 
valves, 


Manufacturing Company, 
and price list 
blow-off 
The 


Kennedy Valve 
York, has sent us catalog 
pressure fittings, 
attachments, 


high valves and 


valve indicator etc 


catalog is 7x10%. 
We ] 


, 
Bureau a 


Clipping 
the 
various 


the Press 
which 
clippings relating 
obtained and supplied to those 
The catalog is 4%x7 inches 


ave received from 
described 


to 


pamphlet in is 


system by which 
tmhanutacturers are 
specially interested. 
We 
Works, 
list of 


received from the SJoston Gear 


Mass., 
all kinds 
useful 


have 

Boston, 
racks, pinion wire 
are 


price gears of 


in 


The 


steel chains. Some tables 


together with suggestions on gears. 


and 
cluded, 
catalog is 5x74 inches, 

The 
cago, 
by 


Chicago Pneumatic Tool Company, Cht1- 
Ill., has sent us catalog of tools operated 
compressed more in 
bridge building, &c. These include 
pneumatic drills, hammers, hoists, riveters, 
The catalog is standard size, 6xg inches 
We No 3 
Chambersburg Company, Cham 
bersburg, Pa., illustrated and 
scribed hydraulic cranes 
hwvdraulic 


air and used or less 


boiler shops, 
etc., 


have received catalog irom the 


Engineering 
de- 


and 


in which are 


riveters, hydraulic 


other forms of machinery operated by 
power. The catalog is standard size, 6x9 inches 
The Buffalo Forge Company, Buffalo, N. Y., 


has sent us catalog in which is illustrated and 
an improved type of high speed en 
arrangement by which 


described 
gines, which have a new 


copy of 1898 catalog and | 


the main bearings are oiled and the oil kept | 
in a cool condition. The catalog is 3%x6™% | 
inches 

We have received from Baldwin Locomotive 
Works copy of “Electric Mine Haulage,” in | 
which is described electric locomotives for use 
in mines. The general features of these loco- 
motives are gone into in some detail, together | 


with illustrations. The catalog is standard, 6x9 
inches. 

The American Stoker Company, of New York, 
sends us catalog illustrating and describing the 


American stoker. Very complete accounts of 
the various parts of the stoker are presented, to 
installations of the 


gether with illustrations of 
6x9 inches. 


The catalog is standard size, 

The Miller, Du Brul & Peters Manufacturing 
Company, of Cincinnati, Ohio, us catalog, 
in which a description of Chapsal’s electro-pneu- 


device. 


sends 


matic brake is presented. This is a form of 
brake which has been used to some extent on 
French railways. The catalog is standard size, 


6xg inches. 

The Gleason Tool Company, of 
just issued a catalog of their machine tools 
and gears which is of much interest. In addition 
to catalog matter pertaining to their 
lathes, planers, bevel gear planers and gears, a 
large amount of very matter 
This includes the describing of tooth 
by both exact and approximate methods, the lay- 
and directions for mak- 


Rochester, 


have 


strictly 


useful is given 


curves 


ing out of bevel gears, 
ing forms for their gear planers and for using 
those machines. The matter pertaining to the 
laying out of bevel gears is especially valuable. 


CUTTING- OFF LATHES 


With automatic feed and stop 
motion, in four sizes, for 14 to 
446 inch diameters, without 


and with mechanism for quickening motion of the spindle 
and feed as the tool advances toward the center of the work. 





NEW YORK: 123 Liberty St, 
Clinton St. 
PARIS, France: Fenwick Freres & Co,, 21 Rue Martel. 


2 SPINDLE CENTERING MACHINES, in 2 sizes. 


SHAFT DRILLING AND GEAR CUTTING given special attention. 


Ask for the Machinists’ Catalogue. 
AAA 


THE PRATT & WHITNEY COMPANY, 


HARTFORD, CONN., U. S. A. 


BOSTON, 144 Pear! St. CHICAGO: 42 South 


LONDON, England : Buck & Hickman, 280 Whitechapel Road, 








9 to 15 in. Swing, 


CATALOGUE FREE. 


Agents: 








ENGINE and SPEED LATHES 


IN VARIOUS LENGTHS—9 to 15 in, SWING. 
Latest and Most 


Approved Designs. Workmanship, Mat 
and Finish of the Highest Order. des 


SEBASTIAN LATHE COMPANY, 
117 and j19 Culvert Street, | CINCINNATI, OHIO, U. S. A. 


SELIG, SONNENTHAL London, Eng.; JOHN TRAGARDH 


Co., Goteborg, Sweden; E. Sealeneeeen’ JR., Berlin, Germa 
R. S. STOKVIs & ZONEN, Rotterdam, Holland. _ 





Books for 


Bolland—‘‘ THE IRON FOUNDER,” - = = = $2.50 
Bolland—‘‘ THE IRON FOUNDER SUPPLEMENT,”’ 2.50 
West—* AMERICAN FOUNDRY PRACTICE,” - 2.50 
West—‘‘ MOULDERS’ TEXT BOOK,”’ > - 2.50 
Dingey—‘‘ MACHINERY PATTERN MAKING,” - 2.50 


Foundrymen: 


SENT POSTPAID ON RECEIPT OF PRICE. 


53 East roth Street, New York City. 





JOHN WILEY & SONS, = « 
DRILL 


“GREEN RIVER” °8iSbcx. 


Accurate and strong, holding chucks 
Sor nice vork, gripping and centering 
to perfection, 


SEND FOR CATALOGUE. 
WILEY & RUSSELL MFG. CO. 


GREENFIELD, MASS., U. S. A. 


Agents in London, SELIG, SONNENTHAL & CU,, 
85 Queen Victoria Street, 











Oil and Acids. 


WE CLAIM THE FOLLOWING MERITS FOR JFNKINS BROS.’ VALVES. 
ee 


Manufactured of the best Steam Metal. 
No regrinding, therefore not constantly wearing out the Seat of the Valves. 
Contain JENKINS DISC, which is suitable for all Pressures of Steam, 


The Easiest Repaired, and all parts Interchangeable. 
Every Valve Tested before leaving the factory. 
ALL GENUINE stamped with Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 








93 





SOLVED ON THE “OMNIMETRE’? WITHOUT 


THE AID OF TABLES. 


THEO. ALTENEDER & SONS 
PHILADELPHIA. 











Malleable Castings 


OF AN UNUSUAL HIGH TENSILE STRENGTH. 
QUICK DELIVERY. LARGE FACILITIES FOR 
PATTERN WORK, 6 ‘ 

Acme Malleable wen Works, 


BUFFALO, N. Y. 





Up-to-Date Tools 
for Machinists. 


Send for New Catalogue. 


Sawyer Tool Co., 
ATHOL, MASS. 










Horizontal 

or Vertical 

Spindles, 
or Both. 


length. 


THE INGERSOLL MILLING MACHINE CO., 


Box 277. ve Rockford, it., U. Ss. A. 


Adjustable Stock« Dies 





The Oster Mig. Co. 


49 East Prospect St.. CLEVELAND, 0. 
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Style B No. 4 Press. 


Capacity: At 120 revolutions 
per minute will punch a 6 
inch round blank from 1-16 
high brass. This press is 























worthy of your critical ex- 
amination. It is carefully 
designed to cover a large 
variety of work, rapidly, ac- 
curately and economically. 
These presses are made in 
fifteen sizes, and are fitted 
. with our patent instantane- 
: ous clutch and stop motion. 
All presses are fitted to re- 
ceive bolster plates. Roller, 
dial or other styles of feeds 
can be furnished. 


Mossberg & Granville 
Manufacturing Co., 
Providence, R. I. 


126 Liberty St.. New York 
Exhibit at Phila. Bourse. 
Chas. Churchill & Co., 








a 
London 
Schuchardt & Schutte, : A 2 — 
Berlin, Vienna, Brussels 4 eee: F tle 
Mathey Doret, Chaux-de- “Sa aii , 
*onds, Swi and. - 
Fonds, Switzerlan —— _ tt 





This is Whitney’s 
P-q Planer. 


The Planer that’s found in 
the best shops the world over. 
Particulars ready. 





Baxter D. Whitney, Winchendon, Mass. 


| WHITCOMB PLANERS. 


PUNCHES AND SHEARS. 






Hand and Power. 


WHITCOMB! 
MANUFACTURING gf 
COMPANY, : 


Worc ester, Mass. 


English Agts , Selig, Son- 
nenthal& Co., London 











HIGH GRADE ____. 
GRINDING MACHINERY. 


Diamond MachineCo., 


Providence, R, /., and Chicago, 1/1. 


London : Chas. Churchill & Co,, Ltd. 
Berlin : Garvin Machine Co. 
Copenhagen : V. Lowener. 

Paris ; Fenwick Freres & Co 





WALKER 
« COMPANY 


ELECTRICALLY DRIVEN 


Cranes and Hoists, 
Motors for Mills 


and Factories. 





| Generators for 


Lighting and Power, 
Mining Machinery, Etc. 


CLEVELAND, OHIO. 





Fay & Scott 28 in. and 32 in. Engine Lathes 


are sold at a reasonable price and they are as good | 


as anyone makes. 


Fay & Scott, Dexter, Maine, U. S. A. 
Hill, Clarke & Co., Boston. Prentiss Tool & Supply Co., New York. 





Great Time” Saving RADIALS. 





SCREW and TURRET 





DRESES, MUELLER & CO., cincinnati, onic. 





| 


| 
| 


— er 








5 | a a} 
The C & C Slow Speed 
Closed Ironclad Motor 


is especially designed for hard serv 
mills and factories. Can be placed in any 
position and belted, direct connected or 
back geared to its work 


Highly Efficient and Non-Sparking. 


Complete Electric Power Transmission Syste: 


The C &C Electric Co., 


143 Liberty, Street, NEW YORK. 
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Electric § From a Business 
eNlan¢H Standpoint 


i’ | 


Wynn 





We 


there are but two classes of en- 
gravings; the one which passes 
unnoticed — except it be for its 
extreme ugliness—and “the other” 
which produces good results. 
The * other kind” is the ** Amer- 
ican Machinist kind.” 
About the cost? Well within 


reason. Not too high, and surely not 





‘how cheap,” as cheap goods are 


usually understood. Your move. 


| BULLOCK MOTOR DRIVING PUNCH. CH i 


American Machinist, 


56 Broadway, New York City. 





The Improved 
Moffet Portable Drill. 


To be used for drilling in cast or wrought iron, steel and _ all 
metals ; for tapping and driving stay bolts, reaming, counter- 
sinking, expanding tubes, and for many other purposes where 
a portable power is necessary. 

It is pre-eminently an emergency tool for repair work on 
break-downs ; and on that class of heavy work which is diff- 
cult to get to a drill press or which cannot be taken out with- 
out disturbing other machinery, it is indispensable 

Can be operated in any position and anywhere that steam 





or compressed air can be carried. 
A full description awaits your request. 


J. G. Timolat, 


465 and 467 West Broadway, New York. 
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q Since 1845 


We have been making Machine Tools, 





and to-day our Lathes, Screw Machines, 
Crank Planers and Horizontal Boring 
Mills are in use in nearly every country 
in the world using up-to-date metal 
working machinery. Our tools are 
honestly built for service and lots of it, 
and are sold at reasonable prices, 
Recent additions to our shops enable us 
to make quick shipments and prompt 
deliveries. 
Our new illustrated Catalogue * B,” 
— MA just out, describes our full line of tools 
Hi HM 
iii, BULLOCK MOTOR DRIVING PUNCH. Hil 


and recent improvements. 





Draper Machine Tool Co., | 
Worcester, Mass., U. S. A. 


Sole European Agents: 
| Selig, Sonnenthal & Co., 85 Queen Victoria Street, London. 
| Sole Agent in Germany: E. Sonnenthal, Jr., Neue Promenade 5, Berlin. 











The Keystone Electric Company 





NEW YORK, CHICAGO, BOSTON, 
OF. ERIE, PHILADELPHIA, OMAHA, NEW ORLEANS, 
BALTIMORE, ST. LOUIS, WELLSVILLE, 0. 


Are prepared to furnish the entire apparatus for the Electric Transmission 
of Power in Mills and Factories. 
SPECIAL MILL AND ELEVATOR MOTORS. Estimates quickly made. 











0-0-0-0-0-0-0-0-0-0-0-0 


Westinghouse 


0-0-0-0-0-0 0-0-0-0-0-09.0-0-0-0.00-0-0-0-0-0 
Electric £2 > 
In 1897 


We sold more H P Capacity in 
Polyphase Generators than all 
our competitors combined. 








Alternating Current 
Generators 


are used in 
Theory as the 


New York, Atlanta, Austin, Boston, Buffalo, 
Chicago, Cincinnati, Philadelphia, St. Louis, 
San Francisco, Syracuse, Tacoma, 

Denver, Mountain Electric Co. 


Standard of Comparison, 


and in Practice by those 





Canada, Ahearn & Soper, Ottawa. 
Mexico, G. & O. Braniff & Co., City of Mexico. 
Requiring the Best. a * estinghouse Electric Co., Ltd, 32 Victoria 
Westinghouse Two-Phase Belted Generator. St., London. 
000-0-0-0000000000000000000000000 000000000000 00000000-000000000000000-0 

















LATHES, PUNCHES and SHEARS, i‘trces*) Ose ncu’s.. 





August 11, 1898. AMERICAN MACHINIST 











ai Pat 











” 2 , - aes 
There are two ways 
of increasing the capacity of a planer; one of these is to increase 
the lineal speed of feed ; another is to provide means of feeding several pieces through 
the machine at the same time. The first plan has the serious objection that it is impos- 
sible to do the finest quality of planing while feeding at a high speed. The second has 
been a puzzle, which has been fully solved only by the Whitney Sectional Roll. 

The Whitney Patent Sectional Roll, which has now been several years in use in 
many leading shops of this country and Europe, will accomplish perfectly all which the 
most rigorous conditions could demand. It is made in short sections, usually one inch in 
length, each of which drives as positively as though it were a separate, solid roll. In 
planer rolls the design is such that each section is capable of yielding 1-8 of an inch, so 
that it is possible and common practice, where these rolls are in use, to feed a number of 
strips of stock through the machine side by side, even when the thickness of the different 
strips varies as much as 1-8 of an inch, It will be seen that a very large production of 
fine work may be obtained in this way. 

An instance illustrating this point, and which is selected simply because the 
figures are the latest received, is that of a concern turning out a large amount of hard- 
wood flooring. This is in strips under 3 inches wide. These people run their flooring 
through Whitney Double Surface Planers, 26 inches wide, fitted with Sectional Rolls, and 
obtain an average production of over 20,000 ft., board measure, from each machine, while 
the actual rate of feed is but 22 ft. per minute. 

The engraving is taken from a photograph 
of a Whitney Single Surface Planer, 24 inches 
wide, with a Sectional Roll. The bed contains 
strips from 1 to 2 inches wide and of thicknesses 


varying from 3-4 to 7-8 inches. 


Baxter D. Whitney, 
The Whitney Sectional Roll. 


Winchendon, Mass. \ 
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FREE 


advice is worth what it costs. We 


do not advise you what tool steel | 


you ought to use. We ask you to 
note carefully the ‘‘ records” we are 
publishing constantly (in these 
columns) of work actually done with 


Buckeye Special 
Tool Steel. 


They are practical proofs of the 
superiority of this tool steel over 
any other. After reading them you 
won’t need any advice on this 
subject. 

Practical men appreciate how 
essential it is to use the best tool 
steel obtainable. 

It is manufactured by 


BUCKEYE ENGINE CO., 
Salem, Ohio. 





Tool-maker’s 
Clamp. 









Seepeeneebeeepeeeebs 


This tool is madein four sizes’ It isan 
ALL STEEL TOOL, thoroughly case 
hardened and finished. Tool-makers and 
machinists have !ong wanted atool of this 
kind for holding small work together, in 
drilling, tapping, etc. It was made for 
our own tool-makers; we at once saw its 
value and placed it on the market. 


PRICE. 


1% inch, - - $0.50 
2% inch, - - - 65 
2% inch, - - - PY {5 
3% inch, - - .90 


Send for our new complete catalogue 
of our full line. 


J. Stevens Arms & Tool Co., 


P. O. Box 2655, 
Chicopee Falls, Mass., U. S. A. 





'D. SAUNDERS’ SONS, 


| 
| 










24 Atherton St., 
Yonkers, N.Y. 


Steam and Gas Fitters’ Hand Tools, + 


Manufactnrers of 
Pipe-Cutting, 
Threading and 
Tapping 
Machines. 








“Oee! £2 40N Lid 
Swos ,SuI0NNVS 0 


Send for Circular. 


° 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity with 
strength and lightness. Easily adapted to various sizesof pipe. Rolling instead of sliding motion. 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. 
Less friction of parts than any other pipe cutter made. 





| Up-to-Date Tools 
for Machinists. 


Send for New Catalogue. 


Sawyer Tool Co., 
ATHOL, MASS. 





MOFFET PORTABLE DRILL. 
UNSURPASSED 


REAMER. 


Will work in 
any position. 


Circular. 


J. H, WILLIATS & CO., 
pie pies 
24% inches diam- DROP FORGINGS, 


eter. 









9 to 31 Richards St., Brooklyn, New York, U. S.A. 

Runs with Steam 
or 

Compressed Air. 






ENGINEERS’ 
WRENCHES 







For Bolts 
—— from '4 in. to3 in. 


Manufactured by YEBOLTS, LATHE DOGS. KEYS. 
J. G. Timolat, BOX, S, and SPANNER WRENCHES. 


465-467 W. Broadway, VULCAN CHAIN PIPE W . 
NEW YORK. E WRENCHES. 





THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, VU. S. A. 


| ‘SMONARCH”’ RIVETLESS LEATHER BELTING. 





Write for Catalog “‘A.”’ 





We want 


one or more Patented Specialties to manufacture that 
have merit and will sell. Our shop is located in 
Chicago, and we have first-class facilities, ample 
capital and a business reputation of seven years that 
will stand investigation. We are open for prop- 
ositions to manufacture on contract for either owners 
of patents or jobbers of mechanical goods, or we will 
both manufacture and sell on royalty basis. We do 
NOT wish to purchase any patent rights or interest. 


Address Box 171, American Machinist. 


Billings’ 2-in. Pocket Caliper Gauge, 


| 
| 
| 


| 
| 








| BILLINGS & SPENCER CO 
HAST ORD CONS 
64 1 2 








A HIGH GRADE TOOL IN EVERY RESPECT. 











Cc. E BILLINGS 
PATENT MARCH.27- 1894 








CUT FULL SIZE. 


THE BILLINGS & SPENCER CoO., 


Hartford, Conn., U. S. A. 
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SALE OF 


FINE MACHINE TOOLS, 


Practically New. 


At Low Prices. 


Direct from shop where used. 


Cincinnati Universal 


Milling Machine, 


No. 2, 


back geared and with all attachments 


Cincinnati 


Plain Milling Machine, 


No. 2, back 


geared, with arm and arm support. 


Ames Lincoln Pattern Millin 
Garvin Plain Milling Machines 


Brown & Sharpe No 
8x 16in., 

Brown & Sharpe 
12 x 30 in., latest, 


Six Pratt & Whitney Screw Machines, 
mn Dril 


Six Barnes Fricti 


latest, with all 
No. 


witl 


g¢ Mac hines. 

, Nos. 11 and 12 
Universal Grinder, 
attachments 


Universal Grinder 


all attachments 


No. 1 


Prentiss and Snyder Drills, 20, 21 and 28 in. 


Hendey 15 in. 


Power Presses, 


Friction Shaper, 

Prentiss 18 in. Friction Shaper, 

Engine Lathes, 14 to 24 in. swing, Reed, 
Flather and Putnam’s. 

Ferracute and Bliss. 


improved style 
improved style 


Prentice, 


lating and Polishing Outfit. 


Taps, Drills, Reamers, 


Belting, etc 


Send for complete list. 


J. 
14 DEY ST., 


J. McCABE, 


NEW YORK. 





SECOND-HAND TOOLS, 
Practically New. 
Cleveland Automatic Screw Machines. 
Garvin Bicycle Hub Machinery. 
Garvin Bicycle Chain Machinery. 


Ferracute 


ower Presses, dial and roll feed. 


Full particulars and prices on appiication. 


Retiring from business. 


THE MOORE CYCLE FITTINGS CO., 
Harrison (Newark), N. J., U. S 





BARGAINS. 


Second-hand Tools, good as new, used only a few 
months. 


ENGINE LATHES. 
One 12 in. x5 ft. Silk lathe, 
good as new. 

One I4 in. x 6 ft. Davis & 
Egan lathe, good as new. 
One 16 in. x8 ft. Draper lathe, 

good as new. 
One 16 in. x 8 ft. 
lathe, good as new. 
One 18 in. x 6 ft. Davis & 
t.gan lathe, good as new. 
One 18 in. x 8 ft. Lodge, 
Barker & Co. lathe. 

One 19 in. x 7 ft. Lodge & 
Davis lathe, good order 
One 20 in, x 12 ft. Davis & 
Egan lathe, good as new. 
One #44 in. x 12 ft. Hatfield 


Hatfield 


lathe, good as new. 

One 26 in. x 12 ft. Fifield 
lathe, good order. 

One 27 m. x 12 ft. Lodge & 


Davis lathe, good as new. 
One 30 in. x 10 ft, Lodge & 
Davis lathe, good order, 
One 38 in. x 20 ft Lodge & 
Davis lathe, good order 
One 50 in. x 20 tt. Fifield 
lathe, good as new. 
PLANERS. 

22 in. x22 in.x6 ft. Flather 
planer, good as new. 

One 2 in. x 24 in. x6 ft Davis 
& Egan planer,good as new 

One 24 in. x 24 in. x 10 ft. Davis 
& Egan planer, good as new. 

One 30 in, x 30in. x 8 ft. Pease 
planer, good order 

One 30in. x 30 in. x 8 ft. Powell 
planer, good order. 

One 36 in.x36 in. x12 ft, Smith- 
Silk planer, two heads, 

good as new. 

ole 42in. x 42 in. 16 ft. Pond 

planer, 2 h’ds, good as new. 


One 


DRILLS. 


One 25 in Standard drill, back 
geared, power feed, good 
as new. 

One 28 in. drill, B. G. P. F. 
National, good as new. 

One 32 in. drill, B. G. P, F. 
National, good as new. 

One 7%in combination radial 
drill. good order. 

One 4 ft. plain radial drill. 

One 5 ft. Davis & Evan plain 
radial drill, good order 


SHAPERS, 


One 12 in Smith & Mills 
shaper, good as new. 

One 15 m. Davis & Egan 
shaper, good as new. 

One 16 in. Smith & Silk 
shaper, good as new 

One 26 in. Davis & Egan 
shaper, good as new. 


MILLING MACHINE, 


One No 2Davis & Egan plain 
ailing mach., good as new. 


SCREW MACHINES. 


One 7-8 in. screw 
good as new. 

One 1 I-¢ in.: screw 
good as new. 

One 1 3-4 in. screw 
good as new. 

One 2 1-8 in. screw 
good as new 


MISCELLANEOUS. 


One 16 in. x 5 ft. plain head 

Monitor lathe, good as new 
One 5 in. cutting-off machine 
One 30 in. pulley lathe. 


machine, 
machine, 
machine, 


machine, 


THE AMERICAN TOOL WORKS CO., 


Successors to the 


Cincinnati, 


Davis & Egan Machine 
Ohio, U. S. A. 


Tool Co 





BARGAINS * 


NEW AND SECOND-HAND MACHINERY. 


Lathes, from 12” to 48"; Planers, from 20° up to 60. 
48", 54° and 60° Radial Drills; No.2 Newton Milling 


Machine; No. 2 
to 30°, Boilermakers’ 
Planers, Rolls, Drills, 


Screw Machine; Shapers, from 6, 
Punches, S 
Engines, Boilers, 


Shears, Edge 
Pumps, 


and Dynamos. 


FRANK TOOMEY, 131 N. THIRD ST., PHILA, 


| 


SECOND-HAND MACHINERY. 


Sale Continued until Septembeer 1. 


Contents of shops of the United Machine Co., Irvington, N. J 
Twenty minutes from Newark by trolley line 


Inquire on premises, or at the Niles Tool Works Co., 136-138 
Liberty Street, New York 


Stock consists of Lathes, Planers, Drills, Milling Machines 
Shapers, Foot Presses, Drop Hammers, Printing Presses and 
Patterns, Shafting, Pulleys, Hangers, Engine and Boiler, 
Benches and Small Tools. 

ENGINE LATHES. SHAPERS. 

13 in. x 6 ft, Ames 9 in. traveling head 
14 in. x 6 ft., Prentice. Sellere, ” , 
15 in. x 5 It., Sheperd. 13 in. traveling head, 
l6in. x 7ft., D. & H Bement 

18 in. x 12 ft., Bogart. 20 G & E ‘ircular 
27 in. x 12 ft, W.& L. oe SS 


motion. 
20 in. G. & 
geared. 
DRILLS. 
6-spindle Quint. 


Pond Suspension, 
No. 3 4-spindle Garvin. 


iSin. x18 ft.,G.&S8. 
SCREW MACHINES, 
No, 2 P. & W,, plain, 

No. 1 C., wire feed. 

No. 2 c. wire feed. 

No. 21-2P. & W., wire fd. 
No. 4 Windsor, plain, 


E., single 


No. 2 Niles. 32 in. G, & E., back gear. 
18 in. P. & W. Chucking % in. Harris, back gear. 
Machine 38 in. W. &!I 


PLANERS. MISCELLANEOUS. 


16 in. x 16 in. x 4 ft., 24in. Lapping Machine. 
Hendey, No. 5 Water Tool Grinder, 
22 in, x 22 in. x 4 ft., Springfield. 
Pease Centering Mach., Whiton. 
4 in. x 24 In. x 6 ft., Cutting off Mach., H. & R. 
Powell 24 in. Gear Cutter,G.& E, 
26 in. x 26 im. x 5 ft., half automatic. 


Powell, with chuck Lincoln Type Milling Ma- 


30 in. x 30 in. x 5 ft, chine. 

Smith & Silk. 45 in by 12 ft. hor. Bor. 
86 in. x 42 in. x 8 ft., and Drilling Machine. 
Powell. 26 in. Band Saw, B. & ©. 
in. x 36 in. x 18 ft., Car Mortiser and Borer, 

Sellers. B. & O. 


We have named above only our choicest tools. 
Write us for anything you want. 


Prices on application. 


| THE BILES TOOL WORKS CO. 


WHITCOMB PLANERS. 


i 





wT FT, Brad 
' Muller Lathes. 
U. BAIRD MACHINERY CO. 


25 of them. 
Almost New. 
523-525 Water St.; 524-526 First Ave., 
PITTSBURGH, PA. 


Low Price. 
MACHINE TOOLS. 


The Lodge & 
SECOND-HAND TOOLS. 








One 36 in. x 28 ft. Betts Engine Lathe. 

One 2 in. x 10 ft. New Haven Engine Lathe. 
One 21 in. x7 ft. Lodge & Davis Turret Lathe. 
One 15 in. x 5 ft. A. T. & M. Co. Fox Lathe. 
One 30 in. x 30x 7 ft. New Haven Planer. 

One 26 in. x 26 x 7 ft. New Haven Planer. 

One 48 in. A. Box & Co. Radial Drill. 


One 36 in. 
One 19 in. 
One 10 in. 
One 48 in. 


Gould & Eberhardt Spur Gear Cutter. 
Putnam Slotter. 

New Haven Slotter. 

Pulley Borer. 









Hand and Power. 


PUNCHES AND SHEARS. 


WHITCOMB 
MANUFACTURING 
COMPA q 
Worcester, Mass. 


English Agts , Selig, Son- 
nenthal & Co., London 


SECOND-HAND GAS ENGINES. 


116% H. P. Slide Valve Otto Gas Engine, com- 
plete, with fly-wheel and belt pulley..... $275 











18H. P. Otto Gas Engine, with iron base, 
complete, with fly-wheeland belt pulley. 200 

18H. P. Otto Gas Engine, without iron base, 
otherwise Complete .........-eeeeeeeeeeees 175 

17H. P. Charter Gas Engine, with base, fly- 
wheel and pulley..........cceeseceeceeeess 200 

13% H. P. Gas Engine, Upright, with fly- 
wheel and pulley..........cccsesccececess 125 

1 2% H. P. Olds Gas E ngine, "Upright, two 
fly-wheels and pulley........6 ccscceseeees 185 

12% H. P. Otto Gas Engine, Upright, with 
140 


fly-wheel and pulley.............. 


S. M. YORK, Cleveland, Ohio, 


] 


We have rented 


an additional warehouse at No. 65 
South Canal Street, and will place 
in same a large consignment of 
both new and second-hand Machine 











Tools, which will be offered at 
special prices. 
, ’ 
| Almost two hundred machines in 
stock. 
Do not fail to write us before pur- 
- chasing. 
J. B. Doan & Coa., 
i 68-70 South Canal Street, Chicago. 
| 
 SECOND- HAND MACHINERY, 
ENGINE L ATHES. 
S4in. x 2 ft. Cleveland, triple geared 
| 62in. x 22 ft. Putnam, triple geared, fine. 
80 in. triple geared Pitt lathe 
72 in. Pitt lathe 
30 in. x 12 ft. Smith, compound rest 
25 in. x 10 ft. Pratt & Whitney, C. R. & P. C. feed. 
Win. x § ft. Putnam, R. & F 
21 in. x 12 ft. Wright R. & F. rest and two chucks 
fitted 
21 in. x 10 ft. Fifield, C. R. & P.C. feed 
20in. x 8S ft, Fifield, C. R. & P. C. feed 
IS in. x 21 ft. lathe, P. G. rest 
isin. x 8S ft Fitchburg Mach Co.,C. R. & P. C. F 
18in. x 6 ft. McMahon, C. R. & P. C. feed 
isin. x 6 ft. Eddy, P. G. & P. C. feed, 
18 in. x 6 ft. Lodge & Davis, P. G. & P. C. feed. 
16 in. x 6 fc. Bullard, R. & F. & P. C. feed 
18 in. x 10 ft. Sebastian-May, C. R. & P. C. feed 
18-20 in. x 7 ft. Pond, P. G. rest, 12 in. 4-jaw chuck 
(independent) 
17 in. x 8 ft. Putnam, R. & F. & P. C. feed. 
16 in. x 6 ft. Nutter-Barnes, R. & F. rest, fine 
15 in. x 6 ft. Pond, & F. rest. 
15 in, x 6ft. Prentice Bros., R. & F. rest. 
15 in. x 5 ft. Star Tool Co., R. & F. & taper attach 
l4 in. x 7 ft. Grant & Bogart, R. & F. rest 
14 in. x 6 ft. Blaisde'l, R. & F. rest and 9 in. com- 
bination chuck 
i4 in. x6 ft. Putnam, R. & F. rest 
314in. x 6 ft. Lodge & Davis, C. R. & P. C. feed 
14 in. x 5 ft. Porter, R. & F. rest, 15, in. H. S. and 
6in. combination c wy 


2-12 in. x 5 ft. Star, P. G. & P. C. feed. 
313 in. x 5 ft. Pratt & Whitney stud lathes 
Also a number of pulley, turret, brass and speed 


lathes 
PRILLS. 
Radial, 7 ft. arm, swiveling head. 
64 in. Bickford, boiler makers’, good as new 
26 in. Prentice Bros., back gears and power feed 
22 in. Barnes, back gears, P. F. and auto — 
3- —_—— Slates, sensitive, Ad chucks fittec 


3-spindle Barnes, 20 inch swing. 
No. 224 in. Harr ‘ngton tapping drill 
No. 5 Stow flexible shaft drill. 


No. 4 Stow flexible shaft drill. 

Stow (perfection) flexible shaft drill, all attach 
12 in. 1-spindle sensitive drill, with chuck 

Also a number of 2, 3and 4 spindle gang drills 


PLANERS. 





48 in. x 48 in. x 12 ft. Putnam Machine Co., Al 
42 in. x 24in. x 16 ft. Bement 
Win. x 3%0in, x 8 ft. New York Steam Engine Co 
27 in. x WZ7 in. x 6 ft. Wood & Light 
26 in. x 26:n. x 6 ft. New York Steam Engine Co 
Min. x Win. x 8 ft. Pratt & Whitney 
24in. x Win. x7 ft. New Haven. 
SHAPERS. 
| 82in. Prentiss friction, all attachments 


| 244in. Walcott shifting belt 
| 24 in. Hendey friction. 

Sin. Hendey friction, latest pattern 
| 12in. Warren traveling head, fine 


16 in. Gould & Eberhardt crank 

; MILLING MACHINES. 

) No. 2 Brown & Sharpe, plain, back geared 
| 


Grant & Bogart, double column, back geared 
4-spindle Warner & Swasey, fine. 
No. 3 Brainard universal, back gears 
| 2 No. 8 Garvin hand, without arm 
No. 1% Pratt & Whitney hand, without arm 
| 3 P.& W. pat. millers, tailstocks & vises, fine 
MISCELLANEOUS. 
21 Adt riveting machine and countershafts 
Set 8in. power bending rolls 
12 in. New York Steam Engine Co. slotting mch 
} H. P. Westinghouse motor, practically new. 
2 spindle Whiton centering machine 
56 in. x 20 Nicholson & Waterman horizontal 
boring machine, Al. 
Send for complete lists of new and second-hand 
machinery in stock. 


PRENTISS TOOL & SUPPLY CO. 
115 Liberty Street, New York. 


CHICAGO STORE: 62-64 South Canal Street 
BUFFALO OFFICE: 19D. S. Morgan Building. 
| CLEVELAND STORE: 19 South Water Street 
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Make Air Compressors for use 


, 5G. with Pneumatic Hammers. Drills, 
> Hoists, Pumps, etc., and for gen- 
Vg. eral use in shops, foundries, ship- 


5t Louis. yards and kindred plants. 


Air Compressors 


built by us are of the highest grade, combining 
simplicity of design and maximum capacity. 
We shall be pleased to send you all particulars 






POWER 
Punching, and Shearing 
.. MACHINERY... 


FOR ALL PURPOSES. 















on request. 





Agents: Walter H. Foster, 126 Liberty St., NewYork 
. . U. Baird Machinery Co., Pittsburg, Pa. 
— , Herman Glaenzer & Co., Paris, France 


ss ELECTRIC 
Tetong a Aster, ee, MOTORS 


meals To Drive Your Machinery and Tools ? 


Kempsmith Machine Tool Co. Tihewa® 


Milwaukee, Wis., U. S. A., GENERAL ELECTRIC COMPANY, 
= Make this fine SCHENECTADY, N. Y- 


little hand miller. 
Weight, 600 Ibs. Sales offices in all large cities of the United States. 


You will be sur- 
prised how little 
money will pur- 
: BARNES’ 
DRILLS. 


chase one. 
Sfin. to 42 in. Swing. 
























































What makes 
price so low? you 
ask. Modern shop, 
modern facilities, 
up-to-date man- 
agement. Thatis 
the combination 
that regulates our 
price. 


Nine other sizes, 
ranging in weight 
from 600 Ibs. to 
4,500 Ibs. 


This cut represents our 20in. Swing Drill, with self-feed, 
lever feed, combined wheel and lever feed, automatic stop 
and quick return lever. We can furnish this drill with either 
square or round base, square or round table; plain lever or 
combined wheel and lever.& 


European Agents : 
SELIG, SONNENTHAL & Co., 
85 Queen Victoria St., London, England. 
E. SONNENTHAL, JR., 
Neue Promenade 5, Berlin, Germany. 


METAL 
WORKING 
MACHINE 

ATOOLS. 
oe — 


NEW and 
SECOND-HAND. 


Our drills are the most rapid working because they are 
most convenient to operate; strongest, because they are 
correctly designed; most durable and accurate, because the 
material and workmanship in them are of the very best. 





SEND FOR CATALOGUE. 





PAP APACE Ae 


W. F, & JOHN BARNES CO. 


1995 Ruby St., ROCKFORD, ILL. 


Sold in England by 

Chas. Churchill & Co., London 
Germany by 

Gustav Diechman & Sohn, Berlin 







France by 
Fenwick Freres & Co., Paris 


Pipe Threading Machinery 















Large Stock for 


Quick Delivery. ‘*The Reeves’”’ 






ra With 
Wood Split adjustable, 
‘ quick 
Send releasing 
. 1eas 
ll Pulley, dies. 
S : ‘ s st die 
Catalogue with interchangeable cons emer tay 
ta (now in bushing system for belt known end 
press). power transmission. the accuracy 






Lighter than an iron 
pulley. Stronger than 
a steel pulley. Each 
pulley will fit thirty- 


of its work 
cannot be 
controverted 
Dies may be 





The Garvin Machine Co, oS 





c : : beet ym screws. No keyway. pene 
. . omplete stocks carried in every jobbing center adjustec 
Spring and Varick Sts, inthe United States. Also: to the mi 
ze ~ 1utes egree 
Philadelphia Store: Cuas. CHURCHILL & Co., 9 to 15 Leonard 8t., London, Eng. ss without aid 
51 No. 7 St. NEW YORK. pe Aha ta gia of tools. An interestins catalogue free upon appli 
Berlin Store : 17 Burgstrasse, Berlin, C., Germany. | Warre, CHILD & Beney, Vienna, Austria. cation. 








: Agents for Great Britain Reeves Pulley Co., Columbus, Ind., U. S. A., Bignall & Keeler Mfg. Co., 
See a Se oe On RED CN, Sanatien | Send for Catalogue. Manufacturers. EDWARDSVILLE, ILL., U.S. A. 
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MANUFACTURERS OF No. 123. MORSE TWIST DRILL AND 
TWIST DRILLS. HARDENED AND GROUND STEEL MANDRELS. MACHINE CO., 
REAMERS, NEW BEDFORD, MASS., 


U. S. A. 
CHUCKS, 


MILLING CUTTERS, 


Command large fields, 





but cultivate small ones. 


TAPS AND DIES, 
AND MACHINISTS’ TOOLS. — VIRGIL. 


The Mandrels are tapered .010 of an inch in 12 inches, and correspond in size to our Reamers, and will fit holes reamed by them. 


We have Exhibits of our Tools at 


126 Liberty Street, New York, and at the Philadelphia Bourse, with people in 
attendance to show you wherein they excel. We make Presses, Rolling Mills, Roller 
Bearings, Wire Drawing Machinery and special, all of strictly one class—the best 
that can be made—and would be pleased to hear from you. Catalogue, fully illus- 
trated, sent free. 


Mossberg & Granville Manufacturing Co., Providence, R. I., U.S. A. 


126 Liberty St., New York. Philadelphia Bourse. Chas. Churchill & Co., London and Birmingham. Schuchardt & Schutte, 
Berlin. Mathey Doret, Chaux-de-Fonds, Switzerland. 


We have regal made some changes in our line of Universal Grinders, 


chiefly in way of increased weight, larger bearing surfaces and minor 
details. These alterations, with the high stand: ard of workmanship 
we require, make our machines equal, if not superior to any similar 
ones now on the market. 

We make sizes as given below: 











No, 1 takes work 18 in. long 8 in. diameter. 


No. 2 24 in. 10 in. 
Mo. 23 ** * 2m. “ Im: 
No. 4 ‘ “* 40in. ** 1323 in. 
No. 5 ‘* * Com. “* i129 m1. 


We solicit correspondence regarding these tools and our other lines of 
Grinding Machines, Speed Lathes, Polishing Machinery, ete. 


Diamond Machine Co., Providence, R. |., and Chicago, Ill. 


London: Chas, Churchill & Co., Ltd Berlin: Garvin Machine Co Copenhagen: V. Lowener Paris: Fenwick Freres & Cx 











OR years men have pulled and twisted to force a 
a tap into a hole and get it out again, and finally 
some genius thought he could doit by power. Tried- 
Did it, but broke taps. Then another, and then several 
others geniuses went at it. Finally one produced the 
Safety Drill and Tap Holder herewith shown. It 
worked beautifully. He got it patented and we make 
it. Hundreds are in use. It can be used in any spindle 
that turns around. You want it, for it saves time. 
money and labor. 


Beaman & Smith, 


WRITE FOR PART LARS. Providence, R. I. 





Makers or Users of Tapping Devices, notice: Any tapping device transmitting power through a friction 
of any kind is an infringement on our patents. 


We make engravings 
for anyone desirous of having them made properly. ‘These engravings are not the 
cheapest that can be obtained, but the trifling extra cost over the ‘how cheap ” 
kind is expended in the production of a very much better printing plate. 
American Machinist, 256 Broadway, New York. 
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MACHINE TOOLS 


THE NILES TOOL WORKS 


Hamilton, Ohio. 


PITTSBURGH. PHILADELPHIA. 
39 Victoria St., London, S. W. 


CHICAGO. 
GREAT BRITAIN : 


NEW YORK. 











OF ALL TYPES AND SIZES 





... Patterns for 300 Different Types. 


Photographs and “Descriptions on Application. 


BOSTON. 








CO., 


ST. LOUIS. 












The G. A. Gray Co., 


Cincinnati, Ohio, 


Manufactare Planers as an exclusive specialty. 
Planers only! Nothing but Planers!! 
4 


Wham Lis WE up PHILADELPHIA. 








NOTE.. 


permitting the attendant to make necessary changes with rapidity and ease. 


This is one of the little details of construction which conduces not a little to the 


large capacity for work of our machine tools, as well as to the comfort of the 


operatives. 
PULLEYS = § "Cree Planer, Widitera Dencheseng Sheers, 3 | WECTORS 
and ? Mechanical Stokers, Turn-Tables, Testing 2 for 
SHAFTING. Machines, Etc. > ALL SERVICE. 








“Constant Angle” Twist Drills, 


with holes for lubricant through solid metal. 
Made with taper shanks, fitting collets. 
space in issue of Macuinisr for July 21. 
Adapted for use in ordinary Drill Presses or Boring Machines 


The T. & B. Tool Company, Danbury, Conn., U. S. A. 
Catalogue on application. 
PLAIN AND 


MILLING MACHINES tniwersac. 


W. OESTERLEIN, 307 WEST SECOND STREET, CINCINNATI, OHIO. 


Patent Entirely Automatic 
GEAR CUTTERS py 


_ of every description. 
and + Radial Duplex’’ Gang Cutters. 


Illustrated in this 











GRANT GEAR WORKS, 


626 Race Street, 
PHILADELPHIA. 








2 to 10 6 Portland ‘Bost . 
STO 
Teeth 86 Seneca nee 
Cut CLEVELAND. 





Send for Catalog. 


The Acme Machinery Co. 


CLEVELAND, O., 


at once. 








Manufacturers of 


Acme Bolt ané 
Rivet Headers. 


Acme Single, 

Double and Triple 

Automatic Bolt Cutters, ting trom 1-81. 
Also Separate Heads and ‘Dies. 





GOULD & EBERHARDT, Newark,N. J., U.S.A. 


Schuchardt & Schutte, general agents, Berlin, Vienna and Brus- 


sels ; Selig, Sonnenthal & Co., London, England ; cong 
Lang & Sons, Johnstone, Sc otland ; ; White, Child & Bene 
Shaper agents, Vienna, Austria ; G. Koeppen & Co., Shape r 
agents, Moscow Russia 






-An important feature of our MODERN LABOR-SAVING MACHINE TOOLS 
is the convenient grouping of all of the operating levers and handles, thereby 


Tie FLAT my, 





THE FLAT TURRET LATHE 


Does Lathe work accurately up to 2 in. diameter by 24 in. ne. 

JONES & LAMSON MACHINE Co., Springfield, Vermont, U. 8. A. 
English Offices ; Room 6, Exchange Building, Ste At? 8, 

Place, Birmingham G. H. Pond, Manager ; and 26 Pall Mall, 

Manchester, in charge of Henry Kelley & Co 

Germany, Belgium, Holland, Switzerland and Austria-Hungary: 
M. Koyemann, Charlottenstrasse, 112, Dusseldorf, Germany 





The best way to save 


money is to reduce ye ur friction 
losses. The best way to reduce 
your friction losses 
is to use the bearings 
made by the Ball 
Bearing Co. of Bos- 
ton. Interesting 
data showing where- 
in these bearings are money savers 
sent for the asking. 


The Bail Bearing Company, 


12 Watson St., Boston. Mass. 











EXPOR? TRADE A SPECIALTY. ST. LOUIS, MO. 


VF TO 16 Ft FOR 
‘6 












12° To 48" 
AUTOMATIC FOR 
BEVEL GEARS. 







/ FASTER THAR 
ROTARY CUTTERS ON 
24° PTC & COARSER 








YS wt OQ 
WY, 


eam Tnacroatt oh > COMPANY | 


Wooo Wonk ui HAMILTON,O. 


USA: 


MAC CHINERY + 








